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vi  PREFACE. 


nical  operations  of  the  Anatomist,  the  practical  views 
and  reflections  of  the  Surgeon. 

The  plan  which  he  has  pursued  in  the  arrange^ 
ment  of  the  chapters,  and  in  the  description  of  the 
various  regions,  is  that  which  seems  to  the  Author 
the  best  calculated  to  assist  the  student  in  the  dis- 
section of  the  body.  He  has  commenced  with  the 
Lower  extremity;  which  from  the  size  and  bold  de- 
velopment of  its  component  structures  is  usually 
selected  for  the  ^'coup  d'essai"  of  the  young  dis- 
sector. The  student  is  first  instructed  in  what 
manner  to  make  his  incisions  and  reflect  the  differ- 
ent layers ;  -— -  the  anatomy  of  each  layer  and  of  each 
organ  is  described  as  he  approaches  it ;  and  tables 
and  plans  are  continually  introduced  to  enable  him 
to  embrace  at  a  single  glance  the  chief  features  of 
the  diflerent  regions. 

The  obscurity  in  which  many  parts  of  anatomy 
have  been  and  are  still  involved,  has  led  to  a  general 
indecision  of  description  among  anatomical  writers 
which  is  highly  injurious  to  the  student,  as  tending 
to  excite  .doubt  and  uncertainty  in  his  mind,  which 
it  is  most  difficult  and  often  impossible  to  entirely 
remove.  To  obviate  as  much  as  possible  this  diffi- 
culty, the  Author  has  carefully  selected  the  most 
frequently  occurring  phenomena  as  a  standard,  and 
has  steadfastly  adhered  to  that  standard  throughmit 
the  work ;  with  the  feeling  that,  if  a  subject  be  once 
well  known,  the  occasional  peculiarities  and  varieties 
may  be  easily  attained.  Acting  upon  this  impression, 
he  has  adopted  a  severity  and  terseness  of  description 
that  might  not  be  warranted  by  other  circumstances. 
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tot  the  eorrectneas  ef  the  anatotnicftl  descriptions, 
the  author  pledges  himsdf,  and  daima  the  entire 
confidence  of  the  studaiit  ^-^hey  hare  not  been  copied 
from  the  w«»rks  df  his  predecessors^  but  hate  been 
penned  ftom  the  great  hock  of  Nature^ 

Another  object  which  the  Author  has  kept  in  Tiew, 
is»  to  place  before  the  student  the  recent  improve- 
ments that  have  been  made  in  anatomical  Science 
by  modem  and  contemporary  discoverers ;  —  for  these 
he  has  consulted  the  works  of  Sir  Astley  Cooper, 
Dr.  Grant,  Kieman,  Swan,  Guthrie,  Stanley,  Solly, 
Arnold,  Horner,  King,  EQlton,  Cbcks,  &c. 

The  Author  has  a  pleasing  duty  to  perform  in  the 
public  expression  of  his  thanks  to  Mr.  Listen,  who 
kindly  revised  the  surgical  notices  contained  in  the 
work;  to  Mr.  Kiernan,  for  facilities  in  the  examin- 
ation of  his  researches  on  the  Liver ;  to  Sir  Astley 
Cooper,  for  the  liberal  display  of  his  beautiful  pre- 
parations of  hernia,  of  the  testis  and  of  the  thymus 
gland ;  to  Mr.  Guthrie,  for  a  view  of  his  preparations 
illustrating  the  deep  perineal  fascia,  and  compressor 
nrethrae  muscle ;  to  Mr.  Dalrymple,  for  the  demon- 
stration of  his  investigations  upon  the  anatomy  of  the 
eye;  and  to  Dr.  Grant,  for  his  friendly  instruction 
on  every  point  relating  to  comparative  anatomy. 

The  illustrations  are  principally  derived  from  the 
class  diagrams  of  the  Author,  and  from  designs  made 
expressly  for  the  work  ;  —  for  the  accuracy  of  deline- 
ation and  delicacy  of  engraving,  he  is  indebted  to 
the  skill  of  the  eminent  anatomical  artists,  the  Messrs. 

Bagg. 
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In  conclasion,  the  Author  would  remind  the  me 
dical  students  that  it  is  to  them,  —to  the  young  anc 
rising  men  of  our  profession,  —  that  the  Science  o 
Anatomy  looks  for  improvement  and  perfection.  The 
field  is  open  even  to  the  humblest  labourer,  anc 
assiduity  and  industry  will  assuredly  be  rewarded 
by  discovery  and  distinction. 
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PRACTICAL  AND  SURGICAL 


ANATOMY. 


INTRODUCTION. 


The  human  body  is  composed  of  certain  principal  struc*' 
tures,  which  occupy  the  same  relative  position  to  each 
other^  wheresoever  they  be  examined.  To  obtain  a  good 
knowledge  of  these,  is  therefore  the  first  duty  of  the 
dissector;  the  more  particularly^  that  a  just  conception 
of  Uieir  nature  and  position  will  greatly  facilitate  the 
future  progress  of  his  studies.  These  parts  may  be  thus 
ammged^  in  the  order  of  their  superposition :  — 

Integument, 

Superficial  fascia. 

Deep  fascia^ 

Muscles, 

Vessels, 

Arteries, 

Veins, 

Lymphatics, 

Nerves, 

Bones  and  lig^aments, 
and  cellular  tissue,  the  common  connecting  medium  of 
the  body,  by  which  they  are  all  held  together. 

The  busmess  of  dissection,  therefore,  consists  in  di- 
viding and  turning  aside  the  integument,  the  superficial 
fascia,  and  the  deep  fascia ;  in  freeing  the  muscles  from 
their  enveloping  cellular  tissue  ;  in  separating  them,  so  as 
to  display  the  vessels  and  nerves  which  lie  between 
them ;  and  in  following  the  latter  to  their  ultimate  rami* 
fications. 
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Z  INTEGUMENT.  —  SKIN. 

In  the  same  manner  the  performance  of  an  ope 
with  the  aid  of  the  knife,  as>  for  example^  the  ty'i 
an  artery^  requires  the  division  of  the  integument^  s 
ficial  fascia,  and  deep  fascia,  the  separation  of  the 
cles,  and. the  finding  and  securing  of  the  vessel.  So 
in  amputation,  the  same  structures  are  to  be  dividec 
in  precisely  the  same  order.  Thus  the  student  will 
ceive  that  one  principal  object  of  dissection  is  the  pn 
of  his  knife  in  the  division  and  separation  of  these  ] 
so  as  to  enable  him  to  accomplish  his  end  with  ease 
dexterity.  All  the  operations  of  dissection  shoul 
conducted  with  the  same  delicacy  that  is  observed  ii 
treatment  of  the  living  subject.  The  result  of 
practice  must  be  obvious  —  the  attainment  of  that 
fidence  and  precision  in  surgical  manipulations^  whi 
so  necessary  to  the  intelligent  surgeon. 

Now,  let  us  inquire  into  the  nature  of  the  struc 
composing  the  preceding  table. 

The  integument  (integere,  to  cover  in),  is  the  inve 
covering  of  the  entire  body ;  in  common  parlance, 
skin  :  it  consists,  of 

Cuticle, 

Rete  mucosum. 

Cutis  (  ^*pj"»^y  '^y^""' 

L  Corium. 

The  cuticle  (epidermis,  scarf-skin)  is  the  thin  h< 
layer  that  protects  the  surface  of  the  integument. 
rete  mucosum  is  the  soft  layer  interposed  between 
cuticle  and  cutis,  in  which  the  colouring  particles  of 
skin  are  deposited.  It  is  modelled  upon  the  papilla 
the  cutis,  so  as  to  resemble  a  beautiful  network  w 
examined  beneath  the  microscope.  Hence  its  designa 
rete;  and  mucosum  from  having  been  seen  only  w 
soflened  by  decomposition,  or  by  the  irritation  of  a  bli 
when  the  cuticle  is  raised.  It  may  however,  with  c 
oe  separated  from  the  cutis  in  layers  of  considen 
size. 

The  cutis  (cKvro^y  the  skin,  dermis)  is  formed  of 
layers  — a  superficial,  the  papillary ^  which  presents  a  s 
face  bristled  with  papillary  elevations  variously  arrang 
in  which  resides  the  sensibility  to  touch  ;   and  a  d 
layer,  the  corium  (leather),  which  is  firm,  elastic,  j 
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resistuig,  and  is  made  up  of  fibres  and  bands  closely  inter- 
woven into  each  other,  so  as  to  give  strength  and  support 
to  the  tegumentary  covering. 

The  superficial Jfascia  (fascia,  a  bandage)^  placed  imme- 
diately beneath  the  tegument  over  every  part  of  the 
body,  is  the  medium  of  connection  between  that  layer 
and  the  deeper  parts.  It  consists  of  cellular  tissue,  in 
which  is  deposited  an  abundance  of  adipose  matter.  The 
&t,  being  a  bad  conductor  of  caloric,  serves  to  retain  the 
warmth  of  the  body ;  vrhile  it  forms  at  the  same  time  a 
yielding  tissue,  through  which  the  minute  vessels  and 
nerves  may  pass  to  the  papillary  layer  of  the  skin,  without 
incurring  the  risk  of  obstruction  from  injury  or  pressure 
upon  the  surface.  By  dissection,  the  superficial  fascia 
may  be  separated  into  two  hyersy  between  which  are 
found  the  superficial  or  cutaneous  vessels  and  nerves ;  as 
the  superficial  epigastric  artery,  the  saphenous  veins,  the 
radial  and  ulnar  veins,  the  superficial  lymphatic  vessels, 
pr  the  cutaneous  nerves,  and  in  one  instance  a  muscle, 
platysma  myoides. 

The  deep  fascia  is  a  dense  and  resisting  layer,  found 
chiefly  in  the  extremities  and  in  the  neck,  where  large 
vessels  are  carrying  onwards  the  circulating  fluids  in 
opposition  to  the  laws  of  gravity,  and  where  muscles  are 
often  acting  with  prodigious  force.  In  other  situations, 
as  over  the  trunk  of  the  body  or  upon  the  head,  this 
layer  cannot  be  said  to  exist.  The  deep  fascia  in  the 
limbs  is  a  tendino-fibrous  membrane,  formed  by  a  close 
interlacement  of  tendinous  fibres,  which  cross  each  other 
iQ  various  directions.  To  the  eye  it  presents  a  brilliant, 
nacreous  lustre.  It  is  strong  and  unyielding,  enclosing 
the  entire  limb,  and  is  prolonged  into  its  substance  so  as 
to  form  distinct  sheaths  to  all  the  muscles.  Upon  the 
inner  side  of  the  limb  it  is  thin ;  on  the  outer  and  less 
protected  side  it  is  dense  and  thick.  It  is  connected  to 
the  prominent  points  about  the  limb,  as  to  the  pelvis, 
knee,  and  ankle,  in  the  lower  extremity,  and  to  the 
clavicle,  scapula,  elbow,  and  wrist,  in  the  upper  extre- 
mity. Its  tension  is  regulated  in  some  situations  by 
muscular  action,  as  by  the  tensor  vaginae  femoris  and 
gluteus  maximus  in  the  thigh,  and  by  the  biceps  and 
palmaris  longus  in  the  arm. 
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The  deep  fascia  of  the  neck  is  different  in  its  struct 
ftoxt^  that  in  the  limbs ;  it  is  a  cellulo-fibrous  membn 
and  consists  of  cellular  tissue  very  much  condensed, 
has  no  tendinous  fibres,  and  none  of  their  resplender 
In  its  office,  it  acts  precisely  the  same  part  with  the  i 
^nO'fihrous  fascuB. 

The  musaes  (musculus^  from  movere,  to  move)  are 
moviug  organs  of  the  body :  they  are  made  up  of  fib 
disposed  parallel  to  each  other  in  a  framework  of  celli 
tissue.  Towards  the  extremities  of  the  muscles  the  fib 
ceasCt  and  the  cellular  framework  is  condensed  intc 
rounded  cord,  called  iendon  (tendo,  a  sinew),  by  which  i 
attached  to  the  bones.  The  more  fixed  extremity  o 
muscle  is  called  the  "ori^n  ;"  its  more  moveable  end  1 
'^  insertion,**  The  muscles  which  enclose  cavities,  as  1 
abdominal,  are  broad  and  extensive ;  and  their  tendon 
flattened  out  into  a  thin  expansion,  which  is  called  *'  a^ 
neurosis**  (owro,  long6  —  vtvpav,  nervus  —  a  nerve  wid< 
spread  out).  This  derivation  demands  some  explanati< 
The  ancients  named  all  the  white  fibres  of  the  body  vev 
or  nerves. 

The  vessels  are  of  three  kinds  —  arteries,  veins,  a 
lymphatics.  The  former  are  cylindrical  tubes,  compos 
of  three  layers —  an  external,  formed  of  condensed  cellul 
tissue,  the  *'  cellular  coat  ;**  a  middle,  of  fibres  of  elasi 
tissue,  the  ^^Jibrous  coat i*  and  a  lining  membrane, 
"  serous  coat."  Afler  death  they  are  usually  found  empt 
but  preserve  their  cylindrical  form  by  reason  of  tl 
thickness  of  their  coats ;  hence  their  name  (ar^f  ryipeiv, 
contain  air),  from  a  supposition  of  the  ancients  that  thi 
were  intended  to  confine  the  vital  spirits.  Their  office 
to  convey  the  vital  fluid  to  every  part  of  the  systen 
and  their  ultimate  terminations  are  denominated,  fro 
their  extreme  minuteness,  capillaries  (capillus,  hair). 

The  veins  are  found  in  company  with  the  arteriei 
with  the  exception  of  the  superficial  veins.  They  retui 
the  blood  from  the  capillary  vessels  of  the  arteries  to  tl 
right  side  of  the  heart,  to  be  then  circulated  through  it 
lungs.  They  are  larger  than  the  arteries,  and  after  deaf 
are  found  filled  with  dark  coloured  blood.  The  coats  ai 
the  same  as  those  of  the  arteries,  but  much  thinner;  and  th 
internal  coat  is  reflected  inwards  at  various  points,  so  as  t 
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ftrm  valves.  The  position  of  these  valves  is  evidently 
narked  on  the  exterior  of  the  tuhe,  by  the  swellings  on 
that  part  of  the  vessel  which  immediately  precedes  them. 
The  fymphatics  (lympha,  water)  are  small>  delicate 
vessels  which  accompany  the  veins,  and  present  many 
points  of  resemblance  with  them.  They  return  a  limpid 
fluid  to  the  venous  circulation,  and  are  provided  with  a 
number  of  valves  placed  at  short  distances,  which,  with 
the  corresponding  swellings,  give  them  a  knotted  appear- 
ance. Their  coats  are  the  same  as  those  of  veins  and 
arteries.  Near  the  flexures  of  the  joints  they  enter  small 
red  bodies,  called  glands,  from  which  they  emerge  fewer 
in  number,  and  larger  in  size.  They  are  too  minute  to 
be  seen  in  an  ordinary  dissection,  unless  the  subject  be 
anasarcous. 

The  nerves  (ysvpa,  nerves)  are  white  flattened  cords, 
composed  of  filaments,  which  are  connected  by  one  ex- 
tremity with  the  cerebroHspinal  axis;  and,  by  the  other, 
are  distributed  to  all  the  textures  of  the  body,  commu- 
nicating to  them  sensibility  and  power  of  motion.  The 
smallest  nerve  is  made  up  of  a  number  of  filaments, 
enclosed  in  a  peculiar  transparent  sheath,  called  neurit 
lema  ;  which,  when  freshly  exposed,  presents  a  continuous 
zigzag  line  along  its  cylinder.  The  nerves  are  usually 
found  accompanying  the  arteries,  and,  in  the  extremities, 
are  placed  nearer  to  the  integument  than  those  vessels, 
«» if  to  be  ready  to  apprize  the  neighbouring  muscles  of 
the  first  approach  of  injury,  that  they  may  withdraw  the 
more  immediately  important  organs,  the  arteries,  from  its 
consequences. 

The  hones  are  the  organs  of  support  to  the  animal 
frame.  .  They  give  firmness  and  strength  to  the  entire 
fabric,  afford  points  of  connection  to  the  numerous  mus- 
cles, and  bestow  general  form  upon  the  body.  In  the 
limbs  they  are  hollow  cylinders,  calculated  by  their  form 
and  structure  to  support  weight,  and  resist  violence.  In 
the  trunk  and  head,  they  are  flattened  and  arched,  to 
protect  cavities  and  provide  extensive  surfaces  of  attach- 
ment In  many  situations  they  present  projections  of 
considerable  length  that  serve  as  levers;  and  smooth 
surfaces  that  possess  all  the  mechanical  advantages  of 
the  pulley.     While  strength  and  solidity  are  the  principal 
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objects  sought  for  in  the  shaft  of  the  bone,  the  extremities 
are  expanded  into  broad  surfaces,  that  they  may  transmit 
the  weight  of  the  body  with  perfect  security  to  the  bones 
below. 

In  the  formation  of  a  joint  a  new  organ  is  introduced^ 
"the  ligament'*  (ligare,  to  bind).  It  consists  of  short 
strata  of  fibres  passing  from  bone  to  bone,  in  order  to  con- 
nect them  together.  The  different  varieties  of  joint  demand 
a  different  arrangement  of  these  ligaments.  Thus  the 
hinge  jointy  as  the  elbow,  wrist,  knee,  ankle,  moving  in 
one  direction  only,  has  necessarily  a  squareness  of  form, 
and  is  provided  with  a  ligament  to  each  of  its  four  sides. 
These  are  named  from  their  position,  anterior,  posterior, 
and  lateral.  A  great  proportion  of  the  joints  of  the  body 
are  constructed  upon  this  simple  principle.  When  more 
extensive  movements  are  demanded,  the  ball  and  socket 
joint  is  provided,  and  to  accommodate  its  circular  form, 
the  four  ligaments  are,  as  it  were,  united  into  one,  which 
completely  surrounds  the  ends  of  the  two  bones.  Hence 
the  capsular  ligaments  of  the  hip,  the  shoulder,  and  the 
thumb ;  and  when  repose  and  solidity  are  the  great  objects, 
as  in  the  vertebral  column,  the  pelvis,  the  carpus,  and 
tarsus,  small  slips  of  ligaments  are  seen  passing  from 
bone  to  bone  in  every  direction  in  which  these  straight 
bands  can  be  arranged,  without  inconvenience  to  the 
general  plan. 

These  then  are  the  structures  of  which,  with  the  ex. 
ception  of  the  viscera,  the  whole  animal  frame  is  com- 
posed ;  and  it  is  incumbent  upon  the  student  of  anatomy 
to  possess  a  clear  and  distinct  idea  of  all  these  parts,  their 
uses,  and  natural  dependencies,  before  he  can  hope  to 
display  and  examine  them  in  the  body  with  advantage. 


CHAPTER  L 

THE   LOWER   EXTREMITY. 

Before  commencing  the  dissection  of  the  lower  ex- 
tremity, the  student  will  carefully  reflect  upon  the  objects 
of  his  proposed  dissection,  and  particularly  upon  the  prac- 
tical application^  of  the  information  which  he  is  seeking  to 
acquire.  The  lower  extremity  comprises  all  that  portion 
of  the  body  which  forms  the  lower  limb,  and  is  bounded 
above  by  the  external  surface  of  the  pelvis.  It  consists 
of  a  thigh,  leg,  and  foot  —  of  the  hip,  knee,  ankle,  tarsal, 
metatarsal,  and  digital  joints  —  of  a  complicated  appa- 
ratus of  muscles  —  of  the  femoral,  popliteal,  tibial,  pedal, 
and  plantar  arteries  —  of  veins,  lymphatics,  nerves,  bones, 
and  ligaments. 

Now  all  these  structures  are  liable  to  injury ;  and  the 
surgeon,  upon  such  an  occurrence,  is  called  upon  to 
remedy  the  accident  —  to  apply  the  knowledge  that  he 
shall  have  gained,  through  tne  aid  of  his  eyes  and  hands, 
in  the  dissecting  room.  Suppose  the  accident  be  one 
involving  deep  and  important  parts  without  affecting  the 
surface,  or  exposing  to  the  eyes  the  structure  which  may 
he  injured :  in  such  a  case  the  surgeon  has  recourse  to 
the  comparative  form  and  position  of  the  adjoining  limb ; 
but  circumstances  may  render  this  comparison  unavailing; 
and  he  is  then  obliged  to  recal  the  observations  he  may 
chance  to  have  made  during  his  anatomical  studies.  De- 
pend upon  it,  that  a  sound  knowledge  of  the  relations  of 
the  different  portions  of  the  limbs  will  ever  be  found  of 
the  highest  possible  value  to  the  practitioner  who  is  sud- 
denly called  to  the  aid  of  a  wounded  fellow-creature. 
Indeed,  such  a  knowledge  should  be  considered  as  the 
leading  characteristic  of  the  accomplished  surgeon. 

Starting  with  reflections  such  as  these,  the  student  will 
perceive  that  other  observations  are  necessary  to  him  in 
addition  to  those  which  arise  out  of  the  mere  dissection 
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of  (be  component  parts  of  the  limb  which  he  ib  about 

Maiy,     The  thigh  may  be  dislocated  at  the  hip,  or  at  tl 

knee ;  the  mitflcles,  or  their  tendonB,  may  be  rupturei 

the  arteries  may  be  wounded  or  dieeaeed,  requiring  thi 

incisions  of  considerable  extent  or  depth  shoiild  be  mat 

in  their  course,  and  a  ligature  placed  around  them  ;  ( 

nerves  may  be  ganglionated,  and  demand  removal ;  lastl; 

the  whole  limb  may  be  disor^nised,  and  call  for  ampi 

tation.     In  each  and  every  of  these  circumstances,  relli 

ia  simply  and  effectually  bestowed,  if  the  operator  be  wt 

ac<|usmted  with   the  situation    and    dissection    of   th 

various  structures  which  ma 

be  implicated  in  the  accidei 

or   disease ;  and  these  are  t 

be  learnt  only  in  the  dissectin 

room    by   careful    observatio 

and  manipulation. 

Having  the  lower  extremit 
extended  on  the  table  befor 
him,  and  the  leg  everted,  U 
the  student  carry  a  line  (^- 1 
1.)  from  the  extreme  point  < 
the  anterior  superior  spinou 
process  of  the  ilium  to  th 
symphisis  pubis,  and  then  ar 
■  '''/  other,  2.  from  the  middle  c 

the  preceding  to  that  projectio 
upon  the  inner  condyle  of  th 
femur,  which  gives  attachmen 
to  the  Internal  lateral  ligamen 
of  the  knee-joint ;  this  wll 
mark  the  course  of  the  femora 
artery.  If  the  leg  be  perfectl; 
Straight,  without  inversion  o 
e version,  the  line  must  b> 
carried  to  the  apex  of  th. 
patella.  Again,  if  a  line,  3.,  b' 
drawn  from  the  spinous  pro 

•  Fig.  1.      The  thigb  turned  upon  i[s  outer  ade  as  in  dissecting  il 

No.  1.   A  tine  drawn  from  the  anteiinr  superior  spine  of  the  iliun 

to  the  tpine  of  the  pubis  ;  lbe«  two  points  are  represented  b;  cnMses 

S.  A  second  line  extended  from  the  middle  of  the  preceduig  lo  lh> 
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tess  of  the  pubis  along  the  inner  border  of  the  dhigh 
to  the  projection  on  the  internal  condyle,  a  second  line, 
4.,  drawn  from  the  anterior  superior  spinous  process  of 
the  ilium,  and  crossing  the  former  at  the  middle  of  the 
thigh,  will  mark  the  direction  of  the  upper  margin  of 
the  sartorius  muscle,  and  enclose  a  triangular  space^ 
which  is  bounded  above  by  Poupart's  ligament.  Within 
this  triangle,  the  femoral  artery  may  be  laid  bare  and 
secured,  in  any  part  of  the  line  2.  which  marks  its  course ; 
the  usual  situation  for  ligature  of  the  femoral  artery^  in 
popliteal  aneurism,  being  at  the  point  where  the  upper 
margin  of  the  sartorius  crosses  its  course,  the  border  of 
this  muscle  forming  the  natural  guide  for  the  direction  of 
the  incision.  At  the  pubic  angle  of  this  triangular  space, 
is  situated  the  saphenous  opening,  ii.,  through  which  the 
sac  of  femoral  hernia  is  protruded.  In  rare  cases,  the 
femoral  artery  is  tied  below  the  lower  border  of  the 
sartorius  muscle ;  under  such  circumstances,  a  space, 
varying  from  one  inch  to  one  inch  and  a  half,  and  parallel 
to  the  oblique  line,  should  be  allowed  for  the  breadth  of 
the  Sartorius,  and  the  incision  commenced  immediately 
below  this  border,  6.,  still  following  the  original  line  of  its 
course. 

Besides  these,  there  is  another  point  of  equal  import- 
ance to  the  surgeon,  in  the  consideration  of  the  proper 
projections  on  the  surface  of  the  limb,  viz.,  the  apophysis 
named  trochanter  major.    For  it  is  this  prominence  that 


tuberde  on  the  inner  condyle  of  the  femur.  This  line  marks  the 
direction  of  the  femoral  artery.  3.  A  third  line,  drawn  from  the 
spine  of  the  pubis  to  the  tubercle  on  the  inner  condyle  of  the  femur. 
4.  A  fourth  line  drawn  from  the  spine  of  the  ilium  to  the  middle  of 
line  three ;  this  line  marks  the  upper  border  of  the  sartorius  muscle, 
and  is  the  direction  for  the  incision  in  securing  the  artery  in  the  upper 
third  of  its  course.  5.  The  outline  of  the  sartorius  muscle.  6.  Th0 
direction  of  the  incision  in  operating  upon  the  femoral  artery,  below 
the  sartorius  muscle,  shewn  by  a  dotted  line*  7.  A  line  drawn  from 
the  trochanter  major  to  the  spine  of  the  ilium.  8.  Another  Hue 
drawn  from  the  trochanter  major  to  tiie  crest  of  the  ilium.  9.  The 
internal  saphenous  vein.  10.  The  superficial  epigastric  and  supers 
fidal  circumfleza  ilii  veins,  converging  to  open  into  it  previously  to  its 
entrance  into  the  saphenous  opening.  11.  The  saphenous  operang 
in  the  fascia  lata.  12.  The  external  cutaneous  nerve.  13.  Tii^ 
jBiddle  cutaneous  nerves,  branches  of  the  anterior  crural, 
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marks  the  altered  position  of  the  limb  in  dislocations  or 
diseases  of  the  hip-joint,  or  fractures  about  the  neck  of 
the  femur.  It  is  a  point  little  liable  to  variation  from 
strength  or  muscularity  of  the  limb ;  but  is  necessarily 
more  prominent  and  more  sharply  defined  in  an  ema- 
ciated individual.  A  line,  8.  drawn  from  the  upper  point 
of  the  trochanter  major  to  the  most  convex  part  of  the 
crest  of  the  ilium,  and  another,  7.,  extended  from  the 
same  point  to  the  anterior  superior  spinous  process,  may 
be  compared  with  the  same  admeasurements  on  the  oppo- 
site limb. 

An  important  measurement  of  the  thigh,  for  the  detec- 
tion of  dislocation,  is  obtained  by  extending  a  line  from 
the  anterior  superior  spinous  process  of  the  ilium  to  the 
apex  of  the  patella,  and  comparing  its  length  with  that  on 
the  opposite  limb.  If  shortening  be  found  to  exist, 
whilst  the  distance,  8.,  between  the  trochanter  major  and 
the  crest  of  the  ilium  is  the  same  on  both  sides  of  the 
body,  then  the  cause  of  the  diminution  of  length  must 
exist  in  the  bone,  and  be  the  result  of  fracture.  This 
may  be  determined  by  another  admeasurement,  made 
between  the  apex  of  the  trochanter  major  and  the  lower 
point  of  the  patella. 

Let  it  not  be  said  that  these  directions  are  too  obvious 
to"  deserve  attention :  they  must  be  followed  carefully ; 
and  before  the  student  commence  his  dissection,  he 
should  have  himself  made  and  repeated  the  observations 
here  advised ;  have  impressed  well  upon  his  memory  the 
relative  position  of  each  landmark ;  and  have  cut  down 
upon  the  artery  at  various  points.  By  such  means  he 
will  gain  confidence  in  his  knowledge  and  precision  in  the 
performance  of  surgical  operations.  Again,  in  displace- 
ment of  the  ends  of  the  bone  from  fracture  of  the  femur, 
it  is  of  the  greatest  importance  to  their  proper  adjust- 
ment, that  he  be  well  acquainted  with  the  position  of  the 
patella  in  relation  to  the  spines  of  the  ilium  and  pubis. 

The  lower  extremity  is  divided  anatomically  into  seve- 
ral distinct  compartments  or  regions,  the  separate  and 
relative  study  of  which  serves  materially  to  facilitate  the 
student's  apprehension  of  the  whole.  The  regions  of  the 
thigh  are,  the  anterior  femoral,  internal  femoral,  gluteal, 
posterior  femoral,  and  popliteal ;  of  the  leg,  the  anterior 
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tibial,  fibular,  sural,  or  superficial  posterior  tibial,  and 
deep  posterior  tibial ;  of  the  foot,  the  dorsal  and  plantar 
regions. 

Anterior  Femoral  Region, 

The  dissection  of  the  anterior  femoral  region  is  best 
commenced  by  making  an  incision  {fig,  1.  !•)  from  the 
anterior  superior  spinous  process  of  the  ilium  along  the 
line  of  Poupart's  ligament  to  the  spinous  process  of  the 
pubis,  then  carrying  a  second,  2.  along  the  course  of  the 
femoral  artery  to  the  inner  condyle  of  the  femur,  and 
bounding  it  inferiorly  by  a  third,  carried  transversely 
across  the  head  of  the  tibia.  The  student  then  nips  up 
the  integument  with  his  forceps  at  the  upper  angle,  and 
dissects  back  that  layer  so  as  to  expose  the  superficial 
fiiscia  beneath,  and  form  a  broad  flap  upon  the  outer  side 
of  the  limb.  He  then  turns  to  the  opposite  side,  and 
repeats  the  same  proceeding. 

But  the  student  who  handles  a  scalpel  for  the  first  time,  will  not 
find  its  application  so  easy  as  this  description  would  lead  him  to  infer. 
If  he  ^examine  the  edge  of  his  blade  attentively  with  a  lens,  he  will 
perceive  that  it  is  actually  a  microscopic  saw.  Now  a  saw  divides  by 
being  drawn  across  the  material  to  be  cut ;  and  no  direct  force  applied 
to  the  saw,  would  carry  it  through  the  substance  without  this  motion. 
Let  him  apply  this  reasoning  to  his  scalpel,  it  must  be  handled  lightly, 
and  drawn  without  pressure  across  the  textures  to  be  divided :  if  he 
use  force  and  pressure,  the  best  edge  would  be  useless  in  his  hands. 
The  art  of  dissecting  with  neatness  and  operating  with  dexterity,  owes 
much  to  the  good  understanding  existing  between  the  knife  and  the 
band  ;  and  the  best  operators  have  ever  been  the  best  dissectors. 

If  the  student  have  reflected  the  integument  ivelly  he 
will  have  exposed  the  superficial  fascia,  which  may  be 
known  by  its  sofl  yellow  surface,  studded  with  vesicles  of 
fat,  surrounded  with  the  white  areolas  of  cellular  tissue  in 
which  they  are  contained.  The  under  surface  of  the  in- 
tegument, the  corium  of  the  skin,  will  appear  quite  white, 
and  present  a  number  of  depressions,  corresponding  with 
the  &tty  depositions  in  the  superficial  fascia. 

The  superficial  fascia  is  composed  of  two  layers,  be- 
tween which  are  situated  the  cutaneous  vessels  and 
nerves.  To  examine  these,  incisions  may  be  made  through 
its  superficial  layer  in  the  same  direction  with  those  pre* 
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viousljT  described,   and  this  structure   dissected    bade. 
The  parts  to  be  examined  in  the  superficial  fascia  are 

Inguinal  glands^ 

Superficial  circumflexa  ilii  artery, 
— ^— — —  epigastric  arter j, 
■  external  pudic  artery, 

Internal  saphenous  vein,  and  its  tributaries. 

External,  middle,  and  internal  cutaneous  nerves. 
The  inguinal  glands  are  situated  in  clusters  along  the 
line  of  Poupart^s  ligament,  and  near  the  termination  of 
the  saphenous  vein.  They  receive  the  cutaneous  lymph- 
atic vessels  from  tlie  lower  extremity,  lower  part  of  the 
abdomen,  and  genital  organs. 

The  three  small  arteries,  the  superjidal  circumflexa  iliiy 
the  superficial  epigastric^  and  the  superficial  external  pudic, 
.are  the  first  branches  of  the  femoral  artery.  They  pierce 
the  deep  fascia  immediately  beneath  Poupart's  ligament, 
and  are  distributed  to  the  skin  and  superficial  fascia :  the 
circumfiexa  ilii  taking  its  course  along  Poupart's  ligament 
towards  the  crest  of  the  ilium  ;  the  epigastric  ascending 
upon  the  abdomen  towards  the  umbilicus ;  and  the  pudic 
passing  inwards  to  the  scrotum,  or  labia  pudendi. 

The  internal  saphenous  vein^  Jig*  1.  o.,  (tra^y^j^,  per- 
spicuous, obvious)  of  considerable  size,  sometimes  con- 
sisting of  two  parallel  trunks,  receives  its  current  of  blood 
from  the  superficial  veins  of  the  inner  side  of  the  foot, 
leg,  and  thigh,  along  which  it  runs,  and  terminates  in  the 
femoral  vein  near  the  pubic  extremity  of  Poupart's  liga- 
ment, by  passing  through  an  aperture  in  the  deep  fascia, 
named,  from  this  office,  saphmous  opening^  ii.  Just  as 
the  vein  curves  inwards  to  enter  this  opening,  it  receives 
a  number  of  small  veins,  lo.,  which  converge  from  the 
abdomen,  hip,  and  genital  organs.  These  vessels  play  a 
conspicuous  part  in  femoral  hernia,  and,  therefore,  must 
not  be  passed  over  without  remark.  The  saphenous  vein 
is  accompanied  b^  superficial  lymphatic  vessels  through- 
out the  whole  of  its  course. 

The  external  cutaneous  nerve,  fig.  1.  12.  (cutis,  the 
skin)  is  derived  from  the  second  lumbar  nerve,  and 
pierces  the  fascia  lata  at  about  two  inches  below  the  an- 
terior superior  spine  of  the  ilium,  where  it  divides  into  two 
^^tB  of  branches,  one  of  which  crosses  the  tensor  vaginae 
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&mori8  musde  to  the  outer  and  posterior  side  of  the 
thigh;  the  other,  consisting  of  two  or  three  nerves,  is 
di8trii)uted  along  the  external  and  anterior  border  of  the 
thigh,  as  far  as  the  knee. 

The  middle  cutaneous  nerveSy  13.,  two  or  three  in  num-* 
ber,  are  branches  of  the  anterior  crural  nerve :  they  pierce 
the  deep  fascia,  at  variable  distances,  below  Poupart's 
ligament,  to  be  distributed  to  the  superficial  fascia  and 
integument  on  the  front  of  the  thigh  as  low  down  as  the 
knee. 

The  ifUemal  cutaneous  nerve  is  the  crural  division  of 
the  genitO'Crural  nerve;  it  pierces  the  deep  fascia  at 
about  four  inches  below  Poupart*s  ligament,  and  runs 
down  the  inner  side  of  the  thigh  towards  the  knee. 

When  these  structures  have  been  well  examined,  the  deep  layer  of 
superficial  fascia  may  be  removed,  in  order  to  bring  into  view  the  deep 
fiisda. 

The  de^  fascia  of  the  thigh,  from  being  the  most  ex- 
tensive in  the  body,  is  nBmed.  fascia  lata  (latus,  broad).  It 
18  an  extremely  dense  membrane,  consisting  of  glistening 
tendinous  fibres,  disposed  longitudinally  and  circularly 
around  the  limb ;  is  thickest  upon  the  outer  side  of  the 
thigh,  and  thinner  upon  its  inner  side.  The  fascia  lata 
envelopes  the  whole  of  the  muscles  of  the  thigh,  and 
sends  processes  inwards,  which  form  distinct  sheaths  for 
each.  It  is  attached  above  to  the  prominent  points  about 
the  pelvis,  viz.,  to  the  pubis,  Poupart's  ligament,  crest  of 
the  ilium,  sacrum,  and  ischium ;  helowy  to  the  condyles  of 
the  femur  and  patella ;  and  behind,  to  the  linea  aspera. 
Besides  these,  it  has  two  muscular  attachments,  one  by 
means  of  the  tensor  vaginae  femoris ;  the  other  through 
the  gluteus  maximus.  It  is  perforated  at  several  points 
for  the  passage  of  the  cutaneous  nerves,  and  near  to  the 
pubis  is  the  saphenous  opening. 

The  existence  of  this  opening,  ^.  1.  ii.,  causes  the 
division  of  the  upper  part  of  the  fascia  lata  into  two  por- 
tions, an  iliac  portion  situated  towards  the  ilium,  and  a 
pubic  portion  towards  the  pubis.  The  iliac  portion  is 
attached  along  Pouparfs  ligament,  as  far  as  the  spine 
of  the  pubis ;  from  this  point  it  is  reflected  downwards, 
in  a  curved  direction,  forming  a  sharp  edge,  called  the 
fale^mn  process  (falx,  a  sickle).    The  edge  of  the  falci^ 
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form  process  immediately  overlays  and  is  reflected  upon 
the  sheath  of  the  femoral  vessels;  and  the  lower  ex- 
tremity of  the  curve  is  continuous  with  the  puhic  por- 
tion. The  pubic  portion  is  also  attached  to  the  spine 
of  the  pubis,  and  along  the  pectineal  line,  as  far  as  the 
inner  border  of  the  psoas  muscle:  here  it  divides  into 
two  layers,  which  embrace  that  muscle  and  the  iliacus, 
and  are  then  lost  in  the  fascial  coverings  surrounding  the 
different  muscles  on  the  outer  side  of  the  thigh. 

From  this  description,    it  will  be  obvious  that   the 
iUac  portion,  being  attached  to  Poupart's  ligament,  must 
be  on  a  plane  considerably  anterior  to  the  pubic  portion, 
which  is  attached  to  the  bone;  and  it  is  between  the 
two  that  the  femoral  vessels  are  placed,  enclosed  in  their 
sheath.     It  follows  also  from  this  disposition  that  the 
saphenous  opening  is  oblique  in  its  direction  with  regard 
to  these  two  layers  of  fascia.    It  is,  moreover,  closed  by 
some  dense  cellular  tissue,  which  is  perforated  by  a  num- 
ber of  minute  openings  for  the  transmission  of  the  super- 
ficial lymphatic  vessels  of  the  lower  extremity,  and  is 
hence  named  cribriform  foLscia  (cribrum,  a  sieve).     This 
cribriform  fascia  would  be  altogether  unworthy  the  no- 
tice of  the  dissector,  were  it  not  for  the  arbitrary  import- 
ance attached  to  every  fibre  of  membrane  or  process  of 
fascia  that  may  possess  the  slightest  relation  to  the  pro- 
trusion of  intestine  from  the  cavity  of  the  abdomen.     For 
this  reason  it  is  that  the  saphenous  opening  is  so  urgently 
recommended  to  the  student's  attention ;  and  the  cri- 
briform fascia,  from  its  position,  must  necessarily  form 
one  of  the  coverings  of  the  femoral  hernia.     The  student 
may  now  remove  the  fascia  lata,  by  dissecting  it  from  its 
loose  cellular  attachment  to  the  muscles,  following  always 
the  course  of  their^fibres.  If  the  student  would  dissect  well, 
he  must  treasure  this  rule  as  a  golden  maxim,  — "muscles 
must  always  be  dissected  in  the  course  of  their  fhres^ 
And,  let  us  remind  him  again  (for  we  cannot  too  strenu- 
ously insist  upon  the  application  of  the  principles  of 
dissection  to  the  operations  of  surgery)  that,  in  the  liv- 
ing body,  the  same  rule  must  be  rigidly  adhered  to,  if 
a  successful  issue  be  desired. 
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Muicles  of  ike  Anterior  Femoral  Begiofu 

The  muscles  of  the  anterior  femoral  region  are  ar- 
ranged in  two  groups,  an  anterior  group^  consisting  of  six 
muBcles  — 

Tensor  vaginae  femoris, 

Sartorius, 

Rectus, 

Vastus  internus, 

Vastus  extemus, 

Crureus. 

And  an  internal  group  of  seven,  viz. :  »• 

Diacus  intemus, 
Psoas  magnus, 
Pectineus, 
Adductor  longus, 
Adductor  brevis, 
Adductor  magnus. 
Gracilis. 

As  soon  as  these  two  tables  are  got  by  hearty  the  student  may  com- 
mence the  dissection  of  the  muscles  which  they  represent 

Anterior  GROUP. — The  Tensorvagin(Bfemori8(8tTetcheT 
of  the  sheath  of  the  thigh)  is  a  short  flat  muscle,  situated 
on  the  outer  side  of  the  hip.  It  arises  from  the  crest  of 
the  ilium,  near  to  its  anterior  superior  spinous  process, 
and  is  inserted  between  two  layers  of  the  fascia  lata  at 
about  one  third  down  the  thigh. 

The  Sartorius  (tailor's  muscle)  is  a  long  riband-like 
muscle,  arising  from  the  curved  notch,  between  the  an* 
terior  superior,  and  anterior  inferior  spinous  processes  of 
the  ilium :  it  crosses  obliquely  the  upper  third  of  the 
thigh,  descends  behind  the  inner  condyle  of  the  femur, 
and  is  inserted  by  an  aponeurotic  expansion  into  the  inner 
tuberosity  of  the  tibia.  This  expansion  covers  in  the 
insertion  of  the  tendons  of  the  gracilis  and  semitendinosiis 
muscles.  The  upper  border  of  the  sartorius  muscle  19 
the  guide  to  the  operation  for  tying  the  femoral  artery  in 
the  middle  of  its  course. 

The  Rectus  (straight)  muscle  is  fusiform  in  its  shape 
and  bipenniform  in  the  disposition  of  its  fibres :  it  arises 
by  two  round  tendons  —  one  from  the  anterior  inferiot 
spinous  process  of  the  ilium,  the  other  from  the  uppet 
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lip  of  the  acetabulum.  It  is  ingerted  by  a  broad  and 
strong  tendon  into  the  upper  border  of  the  patella.  It  is 
more  correct  to  consider  the  patella  as  a  sesamoid  bone, 
developed  within  the  tendon  of  the  rectus ;  and  the  Itga^ 
mentum  patellae  as  the  continuation  of  the  tendon  to  its 
insertion  into  the  spine  of  the  tibia. 

The  rectus  must  now  be  divided  through  its  middle,  and  the  two 
ends  turned  aside,  to  bring  clearly  into  view  the  next  muscles. 

The  three  next  muscles  are  generally  considered  col- 
lectively under  the  name  of  triceps  extensor  cruris. 
Adopting  this  view,  the  muscle  surrounds  the  whole  of 
the  femur,  except  the  rough  line  (linea  aspera)  upon  its 
posterior  aspect.  Its  division  into  three  parts  is  not  well 
defined  ;  the  fleshy  mass  upon  each  side  being  distin- 
guished by  the  names  of  vastus  internus  and  externus^ 
the  middle  portion  by  that  of  crureus. 

The  Vasttts  extemus,  narrow  below  and  broad  above, 
arises  from  the  outer  border  of  the  patella,  and  is  inserted 
into  the  femur  and  outer  side  of  the  linea  aspera,  as  high 
as  the  base  of  the  trochanter  major. 

The  Vastus  internus,  broad  below  and  narrow  above, 
arises  from  the  inner  border  of  the  patella,  and  is  inserted 
into  the  femur  and  inner  side  of  the  linea  aspera  as  high 
up  as  the  trochanter  minor. 

The  Crureus  (crus,  the  leg),  arises  from  the  upper 
border  of  the  patella,  and  is  inserted  into  the  front  aspect 
of  the  femur,  as  high  as  the  anterior  inter-trochanteric 
line.  When  the  crureus  is  divided  from  its  insertion,  a 
small  muscular  fasciculus  is  often  seen  upon  the  lower  part 
of  the  femur,  which  is  inserted  into  the  pouch  of  synovial 
membrane,  that  extends  upwards  from  the  knee-joint, 
behind  the  patella.  This  is  named,  from  its  situation,  sub- 
crureus,  and  would  seem  to  be  intended  to  support  the 
synovial  membrane. 

Actions.  —  The  tensor  vagina  femoris  renders  the  fas- 
cia lata  tense,  and  slightly  inverts  the  limb.  The  sartorius 
flexes  the  leg  upon  the  thigh,  and,  continuing  to  act,  the 
thigh  upon  the  pelvis,  at  the  same  time  carrying  the  leg 
across  that  of  the  opposite  side,  into  the  position  in  which 
tailors  sit ;  hence  its  name.  Taking  its  fixed  point  from 
below,  it  assists  the  extensor  muscles  in  steadying  the 
leg  for  the  support  of  the  trunk.    The  other  four  musdf  s 
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luive  been  collectively  named  quadrieq^  extensoTy  from 
their  similarity  of  action.  They  extend  the  leg  upon  the 
thigh,  and  obtain  a  great  increase  of  power  by  their  at- 
taobment  to  the  patella,  which  acts  as  a  fulcrum.  Taking 
their  fixed  point  from  the  tibia,  they  steady  the  femur 
upon  the  leg,  and  the  rectus,  by  being  attached  to  the 
pelvis,  serves  to  balance  the  trunk  upon  the  lower  ex- 
tremity. 

Internal  group. — The  origins  of  the  iliacus  and  psoas 
muscles  being  situated  within  the  abdomen,  the  entire 
muscles  cannot  be  seen  in  this  dissection ;  but  as  a  part  of 
them  quit  that  cavity  to  be  inserted  into  the  femur,  that 
portion  necessarily  belongs  to  the  anatomy  of  the  thigh. 

The  Iliacus  intemus  is  a  fiat,  radiated  muscle  :  it  arises 
from  the  inner  concave  surface  of  the  ilium,  and,  afler 
joining  with  the  tendon  of  the  psoas,  is  inserted  into  the 
trochanter  minor  of  the  femur. 

The  Psoas  nuignus  (tf/oa,  lumbus,  a  loin,)  situated  by 
the  side  of  the  vertebral  column  in  the  loins,  is  a  long 
fusiform  muscle.  It  arises  from  the  intervertebral  sub- 
stances, part  of  the  bodies  and  bases  of  the  transverse 
processes,  and  firom  a  series  of  tendinous  arches,  thrown 
across  the  constricted  portion  of  the  last  dorsal  and  four 
upper  lumbar  vertebrae.  These  arches  are  intended  to 
protect  the  lumbar  arteries  and  sympathetic  filaments  of 
nerves  irom  pressure,  in  their  passage  beneath  the  muscle. 
The  tendon  of  the  psoas  magnus  unites  with  that  of  the 
iliacus,  and  the  conjoined  tendon  is  ijiserted  into  the  pos- 
terior part  of  the  trochanter  minor. 

Two  synovial  bursas  are  found  in  relation  with  the  two 
last  muscles :  the  first  of  considerable  size  is  situated  be- 
tween their  under  surface  and  the  border  of  the  pelvis ; 
the  other  much  smaller  is  interposed  between  the  con- 
joined tendon  and  the  anterior  part  of  the  trochanter 
minor* 

The  Pectineus  is  the  fiat  quadrangular  muscle' which 
ariges  from  the  pectineal  line  (pecten,  a  crest)  of  the  os 
pubis,  and  is  inserted  into  the  line  leading  firom  the  tro- 
chanter minor  to  the  linea  aspera. 

The  Adductor  longus  (adducere,  to  draw  to),  the  most 
si^rficial  of  the  three  adductors,  arises  by  a  round  ten- 
don from  the  angle  of  the  os  pubis,  and,  assuming  a  flat- 
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objects  sought  for  in  the  shaft  of  the  bone,  the  extremities 
are  expanded  into  broad  surfaces,  that  they  may  transmit 
the  weight  of  the  body  with  perfect  security  to  the  bones 
below. 

In  the  formation  of  a  joint  a  new  organ  is  introduced^ 
<<  the  ligament "  (ligare,   to  bind).     It  consists  of  short 
strata  of  fibres  passing  from  bone  to  bone,  in  order  to  con- 
nect them  together.  The  different  varieties  of  joint  demand 
a  different  arrangement  of  these  ligaments.     Thus  the 
hinge  jointy  as  the  elbow,  wrist,  knee,  ankle,  moving  in 
one  direction  only,  has  necessarily  a  squareness  of  form, 
and  is  provided  with  a  ligament  to  each  of  its  four  sides. 
These  are  named  from  their  position,  anterior,  posterior, 
and  lateral.     A  great  proportion  of  the  joints  of  the  body 
are  constructed  upon  this  simple  principle.     When  more 
extensive  movements  are  demanded,  the  ball  and  socket 
joint  is  provided,  and  to  accommodate  its  circular  form, 
the  four  ligaments  are,  as  it  were,  united  into  one,  which 
completely  surrounds  the  ends  of  the  two  bones.     Hence 
the  capsular  ligaments  of  the  hip,  the  shoulder,  and  the 
thumb;  and  when  repose  and  solidity  are  the  great  objects, 
as  in  the  vertebral  column,  the  pelvis,  the  carpus,  and 
tarsus,    small  slips  of  ligaments  are  seen  passing  from 
bone  to  bone  in  every  direction  in  which  these  straight 
bands   can  be  arranged,  without  inconvenience  to  the 
general  plan. 

These  then  are  the  structures  of  which,  with  the  ex. 
ception  of  the  viscera,  the  whole  animal  frame  is  com« 
posed ;  and  it  is  incumbent  upon  the  student  of  anatomy 
to  possess  a  clear  and  distinct  idea  of  all  these  parts,  their 
uses,  and  natural  dependencies,  before  he  can  hope  to 
display  and  examine  them  in  the  body  with  advantage. 


CHAPTER  L 

THE   LOWER  EXTREMITY, 

Before  commencing  the  dissection  of  the  lower  ex- 
tremity, the  student  will  carefully  reflect  upon  the  objects 
of  his  proposed  dissection,  and  particularly  upon  the  prac- 
tical application^  of  the  information  which  he  is  seeking  to 
acquire.  The  lower  extremity  comprises  all  that  portion 
of  the  body  which  forms  the  lower  limb,  and  is  bounded 
above  by  the  external  surface  of  the  pelvis.  It  consists 
of  a  thigh,  leg,  and  foot  —  of  the  hip,  knee,  ankle,  tarsal, 
metatarsal,  and  digital  joints  —  of  a  complicated  appa- 
ratus of  muscles  —  of  the  femoral,  popliteal,  tibial,  pedal, 
and  plantar  arteries  —  of  veins,  lymphatics,  nerves,  bones, 
and  ligaments. 

Now  all  these  structures  are  liable  to  injury ;  and  the 
surgeon,  upon  such  an  occurrence,  is  called  upon  to 
remedy  the  accident  —  to  apply  the  knowledge  that  he 
shall  have  gained,  through  tne  aid  of  his  eyes  and  hands, 
in  the  dissecting  room.  Suppose  the  accident  be  one 
involving  deep  and  important  parts  without  affecting  the 
surface,  or  exposing  to  the  eyes  the  structure  which  may 
be  injured :  in  such  a  case  the  surgeon  has  recourse  to 
the  comparative  form  and  position  of  the  adjoining  limb ; 
but  circumstances  may  render  this  comparison  unavailing; 
and  he  is  then  obliged  to  recal  the  observations  he  may 
chance  to  have  made  during  his  anatomical  studies.  De- 
pend upon  it,  that  a  sound  knowledge  of  the  relations  of 
the  different  portions  of  the  limbs  will  ever  be  found  of 
the  highest  possible  value  to  the  practitioner  who  is  sud- 
denly called  to  the  aid  of  a  wounded  fellow-creature. 
Indeed,  such  a  knowledge  should  be  considered  as  the 
leading  characteristic  of  the  accomplished  surgeon. 

Starting  with  reflections  such  as  these,  the  student  will 
perceive  that  other  observations  are  necessary  to  him  in 
addition  to  those  which  arise  out  of  the  mere  dissection 
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objects  sought  for  in  the  shaft  of  the  bone,  the  extremities 
are  expanded  into  broad  surfaces,  that  they  may  transmit 
the  weight  of  the  body  with  perfect  security  to  the  bones 
below. 

In  the  formation  of  a  joint  a  new  organ  is  introduced^ 
<<  the  ligament**  (ligare,  to  bind).     It  consists  of  short 
strata  of  fibres  passing  from  bone  to  bone,  in  order  to  con- 
nect them  together.  The  different  varieties  of  joint  demand 
a  different  arrangement  of  these  ligaments.     Thus  the 
hinge  joint,  as  the  elbow,  wrist,  knee,  ankle,  moving  in 
one  direction  only,  has  necessarily  a  squareness  of  form, 
and  is  provided  with  a  ligament  to  each  of  its  four  sides. 
These  are  named  from  their  position,  anterior,  posterior, 
and  lateral.     A  great  proportion  of  the  joints  of  the  body 
are  constructed  upon  this  simple  principle.     When  more 
extensive  movements  are  demanded,  the  ball  and  socket 
joint  is  provided,  and  to  accommodate  its  circular  form, 
the  four  ligaments  are,  as  it  were,  united  into  one,  which 
completely  surrounds  the  ends  of  the  two  bones.     Hence 
the  capsular  ligaments  of  the  hip,  the  shoulder,  and  the 
thumb;  and  when  repose  and  solidity  are  the  great  objects, 
as  in  the  vertebral  column,  the  pelvis,  the  carpus,  and 
tarsus,    small  slips  of  ligaments  are  seen  passing  from 
bone  to  bone  in  every  direction  in  which  these  straight 
bands  can  be  arranged,  without  inconvenience  to  the 
general  plan. 

These  then  are  the  structures  of  which,  with  the  ex. 
ception  of  the  viscera,  the  whole  animal  frame  is  com- 
posed ;  and  it  is  incumbent  upon  the  student  of  anatomy 
to  possess  a  clear  and  distinct  idea  of  all  these  parts,  their 
uses,  and  natural  dependencies,  before  he  can  hope  to 
display  and  examine  them  in  the  body  with  advantage. 


CHAPTER  I. 

THE   LOWER   EXTREMITY. 

Before  commencing  the  dissection  of  the  lower  ex- 
tremity, the  student  will  carefully  reflect  upon  the  objects 
of  his  proposed  dissection,  and  particularly  upon  the  prac- 
tical application^  of  the  information  which  he  is  seeking  to 
acquire.  The  lower  extremity  comprises  all  that  portion 
of  the  body  which  forms  the  lower  limb,  and  is  bounded 
above  by  the  external  surface  of  the  pelvis.  It  consists 
of  a  thigh,  leg,  and  foot  —  of  the  hip,  knee,  ankle,  tarsal, 
metatarsal,  and  digital  joints  —  of  a  complicated  appa- 
ratus of  muscles  —  of  the  femoral,  popliteal,  tibial,  pedal, 
and  plantar  arteries  —  of  veins,  lymphatics,  nerves,  bones, 
and  ligaments. 

Now  all  these  structures  are  liable  to  injury ;  and  the 
surgeon,  upon  such  an  occurrence,  is  called  upon  to 
remedy  the  accident  —  to  apply  the  knowledge  that  he 
shall  have  gained,  through  tne  aid  of  his  eyes  and  hands, 
in  the  dissecting  room.  Suppose  the  accident  be  one 
involving  deep  and  important  parts  without  affecting  the 
surface,  or  exposing  to  the  eyes  the  structure  which  may 
be  injured :  in  such  a  case  the  surgeon  has  recourse  to 
the  comparative  form  and  position  of  the  adjoining  limb ; 
but  circumstances  may  render  this  comparison  unavailing; 
and  he  is  then  obliged  to  recal  the  observations  he  may 
chance  to  have  made  during  his  anatomical  studies.  De- 
pend upon  it,  that  a  sound  knowledge  of  the  relations  of 
the  different  portions  of  the  limbs  will  ever  be  found  of 
the  highest  possible  value  to  the  practitioner  who  is  sud- 
denly callea  to  the  aid  of  a  wounded  fellow-creature. 
Indeed,  such  a  knowledge  should  be  considered  as  the 
leading  characteristic  of  the  accomplished  surgeon. 

Starting  with  reflections  such  as  these,  the  student  will 
perceive  that  other  observations  are  necessary  to  him  in 
addition  to  those  which  arise  out  of  the  mere  dissection 
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objects  sought  for  in  the  shafl  of  the  bone,  the  extremities 
are  expanded  into  broad  surfaces,  that  they  may  transmit 
the  weight  of  the  body  with  perfect  security  to  the  bones 
below. 

In  the  formation  of  a  joint  a  new  organ  is  introduced, 
<<  the  ligament "  (ligare,  to  bind).  It  consists  of  short 
strata  of  fibres  passing  from  bone  to  bone,  in  order  to  con- 
nect them  together.  The  different  varieties  of  joint  demand 
a  different  arrangement  of  these  ligaments.  Thus  the 
hinge  Joints  as  the  elbow,  wrist,  knee,  ankle,  moving  in 
one  direction  only,  has  necessarily  a  squareness  of  form, 
and  is  provided  with  a  ligament  to  each  of  it^  four  sides. 
These  are  named  from  their  position,  anterior,  posterior, 
and  lateral.  A  great  proportion  of  the  joints  of  the  body 
are  constructed  upon  this  simple  principle.  When  more 
extensive  movements  are  demanded,  the  ball  and  socket 
joint  is  provided,  and  to  accommodate  its  circular  form, 
the  four  ligaments  are,  as  it  were,  united  into  one,  which 
completely  surrounds  the  ends  of  the  two  bones.  Hence 
the  capsular  ligaments  of  the  hip,  the  shoulder,  and  the 
thumb;  and  when  repose  and  solidity  are  the  great  objects, 
as  in  the  vertebral  column^  the  pelvis,  the  carpus,  and 
tarsus,  small  slips  of  ligaments  are  seen  passing  from 
bone  to  bone  in  every  direction  in  which  these  straight 
bands  can  be  arranged,  without  inconvenience  to  the 
general  plan. 

These  then  are  the  structures  of  which,  with  the  ex. 
ception  of  the  viscera,  the  whole  animal  frame  is  com- 
posed ;  and  it  is  incumbent  upon  the  student  of  anatomy 
to  possess  a  clear  and  distinct  idea  of  all  these  parts,  their 
uses,  and  natural  dependencies,  before  he  can  hope  to 
display  and  examine  them  in  the  body  with  advantage. 


CHAPTER  I. 

THE   LOWER   EXTREMITY. 

Before  commencing  the  dissection  of  the  lower  ex- 
tremity, the  student  will  carefully  reflect  upon  the  objects 
of  his  proposed  dissection,  and  particularly  upon  the  prac- 
tical application^  of  the  information  which  he  is  seeking  to 
acquire.  The  lower  extremity  comprises  all  that  portion 
of  the  body  which  forms  the  lower  limb,  and  is  bounded 
above  by  the  external  surface  of  the  pelvis.  It  consists 
of  a  thigh,  leg,  and  foot  —  of  the  hip,  knee,  ankle,  tarsal, 
metatarsal,  and  digital  joints  —  of  a  complicated  appa- 
ratus of  muscles  —  of  the  femoral,  popliteal,  tibial,  pedal, 
and  plantar  arteries  —  of  veins,  lymphatics,  nerves,  bones, 
and  ligaments. 

Now  all  these  structures  are  liable  to  injury ;  and  the 
surgeon,  upon  such  an  occurrence,  is  called  upon  to 
remedy  the  accident  —  to  apply  the  knowledge  that  he 
shall  have  gained,  through  tne  aid  of  his  eyes  anid  hands, 
in  the  dissecting  room.  Suppose  the  accident  be  one 
involving  deep  and  important  parts  without  affecting  the 
surface,  or  exposing  to  the  eyes  the  structure  which  may 
be  injured :  in  such  a  case  the  surgeon  has  recourse  to 
the  comparative  form  and  position  of  the  adjoining  limb ; 
but  circumstances  may  render  this  comparison  unavailing; 
and  he  is  then  obliged  to  recal  the  observations  he  may 
chance  to  have  made  during  his  anatomical  studies.  De- 
pend upon  it,  that  a  sound  knowledge  of  the  relations  of 
the  diTOrent  portions  of  the  limbs  will  ever  be  found  of 
the  highest  possible  value  to  the  practitioner  who  is  sud- 
denly called  to  the  aid  of  a  wounded  fellow-creature. 
Indeed,  such  a  knowledge  should  be  considered  as  the 
leading  characteristic  of  the  accomplished  surgeon. 

Starting  with  reflections  such  as  these,  the  student  will 
perceive  that  other  observations  are  necessary  to  him  in 
addition  to  those  which  arise  out  of  the  mere  dissection 
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The  Obhiraior  artery,  afler  passing  tbrough  the  ob-^ 
turator  foramen,  divides  into  two  branches ;  anterior', 
which  rests  upon  the  adductor  brevis,  supplying  that 
muscle,  together  with  the  pectineus  and  adductor  longus  : 
andpasterioTf  which  follows  the  direction  of  the  obturator 
externus  muscle  to  the  space  between  the  gemellus  in- 
ferior and  quadratus  femoris,  where  it  inosculates  with 
the  ischiatic  artery.  It  sends  a  branch  through  the  notcli 
in  the  acetabulum  to  the  hip-joint. 

The  Veins  in  this  region,  as  in  every  other  of  the  body, 
are  superficial  and  deep.    The  superficial,  are  the  internal 
saphenous,  and  its  tributaries.     The  deq}^  are  the  femoral 
and  profunda,  with  their  tributaries.     The  femoral  vein 
commences  at  the  hole  in  the  adductor  magnus,  and  as- 
cends behind  the  artery  to  within  two  inches  of  Poupart's 
ligament,  where  it  receives  the  profunda  vein ;  it  then 
becomes  placed  to  the  inner  side  of  the  artery,  and  con- 
tinues in  that  position  to  Poupart's  ligament.     After  pass- 
ing beneath  the  ligament,  it  receives  the  name  of  external 
iliac  vein.      The  profunda  vein,  commencing  with  the 
ultimate  ramifications  of  the  profunda  artery,  ascends  in 
front  of  that  vessel  to  its  origin  from  the  common  femoral 
artery,  when  it  joins  the  femoral  vein.     The  tributary 
veins  are  those  accompanying  the  branches  of  the  main 
arteries.      They  are  usually  two  to  each  branch,  one  on 
either  side :  hence  they  are  called  veme  comites.    They 
communicate  freely  across  the  cylinder  of  the  artery  by 
short  transverse  trunks.     Veins  are  considerably  larger 
than  the  arteries  which  they  accompany. 

Nerves  of  the  Anterior  Femoral  Region. 

The  student  will  now  direct  his  attention  to  the  nerves 
of  this  region,  fig,  2.  They  are  all  derived  from  the 
lumbar  plexus :  and  are  the 

External  cutaneous, 
Genito-crural, 

f  Cutaneous  branches. 
Crural. -I  Muscular, 

y  Saphenous. 
Obturator. 

The  External  cutaneous  nerve,  4.,  is  described  with  the 
superficial  layer  at  page  12.    The  crural  portion  of  the 


CRURAL  NERVB. 


^ 


^ig'  2.»  geni6o-er%aral  nerve,  5.,  forming 
the  internal  cutaneous  nerve  of 
the  thigh,  has  also  been  de- 
scribed (page  13.) 

The  Crurcd  or  femoral  nerve y 
6.,  is  the  largest  of  the  branches 
from  the  lumbar  plexus.  It  is 
formed  by  the  union  of  the 
second,  third,  and  fourth  lumbar 
nerves,  passes  beneath  the  outer 
border  of  the  psoas  magnus 
muscle^  and  runs  downwards  in 
the  groove  between  that  muscle 
and  the  iliacus  internus  to  Pou- 
part's  ligament.  It  is  there  se- 
parated from  the  femoral  artery 
by  the  breadth  of  the  psoas 
muscle,  usually  not  more  than 
half  an  inch  wide ;  and  imme- 
diately below  Poupart*s  liga- 
ment divides  into  three  sets  of 
branches:  — Cutaneous — ^,  1. 
13.  ^,  2. 8. ;  three  or  four  in 
number  which  pierce  the  deep 
fascia  to  supply  the  integument, 
forming  the  middle  cutaneous 
nerves  on  the  forepart  of  the 
thigh.  One  or  two  of  these  will 
be  seen  to  pass  through  the  sar- 
tor ius  muscle.  Muscular — ^, 
2.  7.  distributed  to  the  muscles 
on  the  forepart  and  outer  side  of 
the  thigh  :  and  Saphenous  — 
fy,  2.  9.     Two  long  branches  larger  than  the  others,  which 


*  lig.  2.     The  lumbar  plexus  with  its  branches. 

No.  1.  The  dorsi-lumbar  nerve.  2.  The  four  upper  lumbar 
uerres.  S.  The  two  musculo-cutaneous  nerves,  branches  of  the  first 
lumbar  nerve.  4.  The  external  cutaneous  nerve.  5.  The  genito- 
cnual  nerve.  6.  The  crural  or  femoral  nerve.  7.  Its  muscular 
branches.  8.  Its  cutaneous  branches,  middle  cutaneous.  9.  Its 
descending  or  saphenous  branches.  10.  The  short  saphenous  nerve. 
11.  The  long  or  internal  saphenous.     12.  The  obturator  nerve. 
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incline  inwards  to  the  sheath  of  the  vessels,  upon  which 
they  rest  for  some  distance.  The  smaller  of  the  two  is 
-the  short  saphenous  nerve,  lo. :  it  leaves  the  sheath  at 
the  lower  third  of  the  thigh,  and  is  distributed  to  the 
vastus  intemus  muscle.  The  larger  is  the  lonff,  or  tn- 
temal  saphenous  nerve,  11. :  it  usually  enters  the  sheath, 
and  accompanies  the  artery,  until  that  vessel  is  about  to 
pass  through  the  opening  in  the  adductor  magnus.  The 
nerve  then  pierces  the  aponeurotic  canal  of  the  artery, 
passes  between  the  tendons  of  the  sartorius  and  gracilis, 
and  gets  into  relation  with  the  intern^  saphenous  vein, 
by  the  side  of  which  it  descends  along  the  inner  side  of 
the  leg,  in  front  of  the  inner  ankle,  and  along  the  inner 
border  of  the  foot  and  side  of  the  great  toe,  supplying  it 
and  the  integuments  in  its  course. 

The  Obturator  nerve,  12.  is  formed  by  a  branch  from 
the  third,  and  another  from  the  fourth  lumbar  nerve. 
The  nerve  runs  along  the  inner  border  of  the  brim  of  the 
pelvis,  to  the  obturator  foramen,  where  it  joins  the  obtu- 
rator artery.  Having  escaped  from  the  pelvis,  it  divides 
into  two  branches  —  anterior,  which  passes  in  front  of 
the  adductor  brevis,  supplying  that  muscle,  the  pectineus, 
and  adductor  longus,  and  sending  a  branch  downwards  to 
join  the  long  saphenous  nerve ;  and  a  posterior  branch 
which  passes  downwards  behind  the  adductor  brevis,  sup- 
plying it,  the  obturator  externus,  and  the  adductor 
magnus. 

We  advise  the  student  to  have  made  himself  thoroughly  master  of 
'  this  region  and  of  each,  before  he  venture  to  direct  his  attention  to 
another,  and  to  proceed  methodically,  following  with  care  every  line 
of  proceeding  here  pointed  out,  unless,  indeed,  he  can  himself  suggest 
a  better  or  one  more  familiar  to  his  mode  of  study,  for  we  are  well 
convinced  that  the  same  plan  will  not  be  found  advantageous  to  all. 
Ijet  him  question  his  knowledge  upon  each  of  the  preceding  sections, 
and  remark  the  adage  "  Memoria  augetur  ex  cetendo." 

Femoral  Hernia, 

After  proceeding,  as  we  have  here  directed,  with  the 
common  anatomy  of  the  anterior  femoral  region,  the 
student  may  now  turn  his  attention  to  the  special  ana- 
tomy of  that  portion  of  the  region  through  which  the 
intestine  finds  its  way  in  femoral  hemia.     With  this  ob- 
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ject  the  Eheath  of  the  vessels  diould  have  been  lelb 
undisturbed. 

If  now  the  scalpel  be  carried  along  the  line  of  Pou- 
part's  ligatnent,  cutting  through  the  intervening  structures 
down  to  the  bone,  and  leaving  only  the  common  femoral 
artery  and  vein  enclosed  in  their  sheath  {fig.  3.),  it  will 


be  seen  that  Poupart's  ligament,  which  is  extended  from 
the  anterior  superior  spine  of  the  ilium  to  the  spine  of 
the  pubis,  forms  a  considerable  arch  over  the  concave 
border  of  the  pelvis.  This  is  the  femoral  arch,  and 
beneath  it  will  be  seen  to  pass  a  number  of  important 


left. 

No.  1.  Poupait's  ligamenl,  the  upper  boundary  of  tbe  femoral 
anb,  S.  Its  tower  boundary,  Hie  border  of  the  pubis  and  ilium.  3. 
lite  KnleiioT  nipenor  spine  of  Ibe  ilium.  4.  The  ipine  of  the  pubis. 
5.  The  pectineal  line  of  tbe  pubis.  6.  Tbe  external  cutaneous 
oerve.  7.  Tbe  iliaeus  muscle.  S.  Hie  crural  nerre,  9.  The  psoas 
magDUS  muscle,  la  Tbe  crural  branch  of  the  genito-cniral  nerve. 
II.  Tlie  femoral  mtery.  IS.  The  femoral  feio,  receiving  tbe  internal 
npbenouB  rein,  whidi  pierces  the  sheatb  la  opeo  into  it.  13.  The 
eUemal  portion  of  tbe  sheath  of  the  femoral  vessels,  lying  in  contact 
with  tbe  artery.  14.  The  large  funnel-shaped  caiity  in  the  sheath, 
to  tbe  inner  side  of  the  vein,  which  receives  tbe  sac  of  femoral  bemia. 
15.  The  femoral  ring,  bounded  in  front  by  Poupart's  ligament,  behind 
by  tbe  pubis,  extemaily  by  the  femoral  vein,  and  internally  by  (16.) 
CBnbernit'a  ligamnL 
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alructures.    They  are  disposed  in  the  following  order 

from  without,  inwards :  — 

The  external  cutaneous  nerve,  6. 

liiacus  internus  muscle,  7. 

Anterior  crural  nerve,  8. 

Psoas  magnus  muscle,  9. 

Crural  division  of  the  genito-crural  nerve,  10. 

Femoral  artery,  ii.*! 

Femoral  vein,  12.     >- enclosed  in  a  common  sheath. 

Lymphatic  vessels,  J 

The  sheatky  13. 14.,  of  the  femoral  vessels  is  the  fibrous 
covering  which  invests  the  artery  and  vein  during  their 
passage  beneath  the  femoral  arch.  It  is  formed  by 
the  internal  lining  of  the  abdomen;  and  as  this  has 
received  various  names,  according  to  the  situations  it  may 
occupy,  as  transversalis  fcucidy  iliac  foucioy  pelvic  fascia^ 
although  actually  but  one  and  the  same  membrane,  so 
the  sheath  is  said  to  be  formed  in  front  by  the  transver- 
salis fascia,  to  the  outer  side,  by  the  iliac  fascia,  and  to 
the  inner  side  by  the  pelvic  fascia ;  for  Poupart*s  liga- 
ment is  the  line  of  union  of  these  three  regions  of  the 
internal  abdominal  fascia ;  and  in  escaping  immediately 
beneath  Poupart's  ligament  the  vessels  necessarily  carry 
with  them  a  part  of  each. 

The  breadth  of  the  sheath  of  the  vessels  at  Poupart's 
ligament  is  two  inches,  and  in  the  female  more;  but  at 
four  inches  below  the  ligament,  the  sheath  has  diminished 
to  three  quarters  of  an  inch. 

Now  it  is  obvious  that  the  artery  and  vein,  placed  side 
by  side,  cannot  occupy  an  area  two  inches  in  breadth, 
and  therefore  that  there  must  be  either  some  other  struc- 
ture situated  within  the  sheath,  or  an  imperfectly  filled 
space.  The  latter  is  the  fact ;  for,  if  we  open  the  sheath, 
we  shall  see  a  space,  14,,  to  the  inner  side  of  the  vein, 
which  is  only  occupied  by  loose  cellular  tissue^  lymphaHc 
vessels^  and  a  lymphatic  gland.  So  that  the  inner  wall  of 
the  sheath  is  separated  by  a  considerable  interval  from 
the  vein,  while  the  outer  wall,  13.,  is  in  close  contact, 
and  adherent  to  the  artery. 

The  lymphatic  gland  is  placed  immediately  under  Pou- 
part's ligament,  and  may  be  easily  pushed  into  the  cavity 
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0f  the  abdomen  by  using  very  slight  pressure  witk*  tUM 
finger. 

The  opening,  15.,  thus  produced  by  the  finger  is  -the 
femoral  ring :  it  is  bounded  in  front  by  Poupart's  liga- 
menty  i.,  behind  by  the  body  of  the  pubis,  2.,  to  the 
outer  side  by  the  femoral  vein,  12.,  and  to  the  inner 
side  by  Gimbernat's  ligament,  16.  This  ligament  is  one 
insertion  of  Poupart's  ligament,  which  expands  in  a  radi- 
ated form  to  be  attached  along  the  sharp  edge  of  the 
pectineal  line. 

If  the  student,  before  passing  his  finger  through  the 
feoQoral  ring  from  the  sheath,  should  attempt  to  press  it 
from  within  the  abdomen,  afler  tearing  away  the  perito- 
neum, he  will  find  an  obstacle  in  a  thin  cellular  mem- 
brane which  is  spread  across  the  opening  at  its  entrance : 
this  is  the  septum  crurale. 

Now  the  course  which  the  intestine  follows  in  femoral 
hernia  may  be  thus  described.  It  ^rst  descends  through 
the  femoral  ring  into  the  sheath  of  the  vessels^  carrying 
with  it  the  peritoneum  and  septum  crurale.  Secondly,  it 
advances  forwards  through  the  saphenous  opening  in  the 
fascia  lata,  this  being  the  weakest  side  of  the  sheath  of 
the  vessels.  In  this  part  of  its  course  it  gains  two  addi- 
tional coverings,  viz.  the  sheath  of  the  vessels  called 
**  fascia  prcpruij"  and  the  perforated  cellular  tissue  before 
described  (page  14.)  as  forming  the  cribriform  fascia. 
Thirdly^  coming  in  contact  with  the  numerous  small 
veins  which  open  at  this  point  into  the  saphenous  vein» 
and  spread  before  the  descending  hernia  like  a  net,  it  is 
prevented  from  farther  descent,  and  is  pressed  upwards 
over  Poupart's  ligament. 

To  return  it  again  to  the  cavity  of  the  abdomen  we 
must  pursue  the  converse  of  the  direction  which  is  fol- 
lowed in  its  descent,  i.  e,  we  must  press  it  first  downwards 
below  Poupart's  ligament,  then  backwards  through  the 
saphenous  opening,  then  upwards  through  the  femoral 
ring. 

But  should  the  intestine  be  strangulated,  that  is,  nipped 
in  its  passage,  so  as  to  arrest  the  progress  of  the  aliment, 
and  by  distension  and  pressure  cause  obstruction  to  the 
drcuktion  of  tlve  blood,  and  endanger  the  life  of  the 
patient,  we  must  have  recourse  to  an  operation  for  its 
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relief.  This  operation  consists  in  dividing  carefully  alt^ 
the  structures  covermg  the  hernia,  down  to  the  intestine. 
The  surgeon  must,  therefore,  know  well  what  parts  are 
likely  to  meet  his  knife  in  the  living  dissection.  Two  oF 
these  are  common  to  the  whole  hody,  and  must  be  di- 
vided in  every  operation ;  the  others  are  peculiar  to  the 
region :  they  are 

The  integument. 

Superficial  fascia. 

Cribriform  fascia. 

Fascia  propria  (sheath  of  the  vessels), 

Septum  crurale. 

Peritoneal  sac. 

After  opening  the  peritoneal  sac,  the  surgeon  exa- 
mines the  intestine  and  feels  for  the  stricture.  This  is 
generally  at  the  margin  of  the  femoral  ring ;  and,  intro- 
ducing his  finger  nail  beneath  this  margin,  he  divides  it 
slightly  with  a  blunt-pointed  bistoury,  and  returns  the 
intestine  into  the  abdomen,  after  having  satisfied  himself 
of  its  uninjured  condition. 

Now  the  student  might  ask.  What  structure  produces 
the  stricture  ?  or  what  band,  being  thus  slightly  divided, 
so  immediately  liberates  it  ?  Let  him  make  Uiis  expe- 
riment on  the  dead  body.  Cut  through  Poupart's  liga- 
ment while  the  finger  is  forced  through  the  femoral  ring : 
the  constriction  is  not  removed.  Cut  Gimbemat's  liga- 
ment, the  inner  boundary  of  the  ring,  the  constriction 
still  remains ;  but  cut  a  thin  fibrous  band  which  crosses 
the  vessels  beneath  Poupart's  ligament,  and  the  ring  falls 
instantly  flaccid.  This  is  the  margin  of  the  unopened 
sheath  of  the  vessels,  and  therefore  must  be  the  seat  of 
the  stricture. 

This  is  the  anatomical  principle  of  practice  in  every 
case  of  femoral  hernia;  and  pursued  in  this  way  no 
danger  is  incurred  to  the  patient.  But  if  the  operator  be 
a  bad  dissector,  and,  by  a  necessary  consequence,  a  bad 
operator,  he  may,  instead  of  loosening  the  ring  by  the 
slight  manceuvre  here  described,  carry  his  incision  alto- 
gether through  Poupart's  ligament,  or  very  likely  still  far- 
ther, and  cut  across  the  spermatic  or  epigastric  artery,  and 
so  complete  the  operation  with  the  life  of  his  patient. 
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Such  an  operator  should  he  forewarned  that  a  variety 
in  the  distribution  of  the  arteries  sometimes  occurs  in  the 
vicinity  of  the  femoral  ring ;  and  unless  he  be  guarded, 
his  reputation  may  be  for  ever  destroyed  by  an  unfortu- 
nate complication  of  this  kind.  This  variety  consists  in 
the  origin  of  the  obturator  artery,  from  the  epigastric 
immediately  above  the  femoral  ring.  The  artery  arising 
in  this  situation,  descends  most  frequently  in  contact  with 
the  external  iliac  vein,  and  would  therefore  be  placed  to 
the  outer  side  of  the  hernial  sac,  and  be  comparatively 
safe.  But  sometimes  the  obturator  encircles  the  ring  in 
its  course  to  the  obturator  foramen,  winding  along  on  the 
margin  of  Gimbemat's  ligament,  and  would  necessarily 
occupy  a  very  dangerous  position  in  the  operation,  actually 
encircling  the  neck  of  the  hernial  sac,  and  might  be  wounded 
by  the  most  skilful  operator.  Therefore  the  safety  of  the 
patient  demands  that  the  surgeon  should  always  conduct 
his  operation  as  if  his  patient  were  the  subject  of  this 
anomalous  distribution,  and  he  may  then  reflect  upon  his 
conduct  even  afler  an  unsuccessful  issue  with  confidence 
and  satisfaction.* 

Gluteal  Heffion, 

The  subject  being  turned  on  its  face,  and  a  block  placed  beneath 
the  pubis  to  support  the  pelvis,  tlie  student  commences  the  dissection 
of  this  T^on,  by  carrying  ao  incision  from  the  apex  of  the  coccyx 
along  the  crest  of  the  ilium  to  its  anterior  superior  spinous  process, 
or  vice  vers^  if  he  be  on  the  left  side.  He  then  makes  an  incision 
from  the  posterior  fifth  of  the  crest  of  the  ilium,  to  the  apex  of  the 
trochanter  major:  thb  marks  the  upper  border  of  the  gluteus  maxi- 
mas;  and  a  third  incision  from  the  apex  of  the  coccyx  along  the 
fleshy  margin  of  the  lower  border  of  the  gluteus  maximus,  to  the 
outer  side  of  the  thigh,  about  four  inches  below  the  apex  of  the  tro- 
chanter major.  He  then  reflects  the  integument,  superficial  fascia, 
and  deep  fascia,  which  latter  is  very  thin  over  this  muscle,  from  the 
gluteus  maximus,  following  rigidly  the  course  of  its  fibres;  and  having 
exposed  the  muscle  in  its  entire  extent,  he  dissects  the  integument 
and  superficial  fascia  from  off*  the  deep  fascia  which  binds  down  the 
gluteus  medius,  the  other  portion  of  this  regioiu 

*  The  author  has  met  with  five  or  six  instances  of  this  dan- 
gerous distribution  in  about  SOO  bodies,  which  is  a  large  average.  In. 
a  preparation  now  before  him,  a  large  branch  of  communication 
between  the  epigastric  and  obturator  arteries  takes  that  remarkable 
course  along  the  margin  of  Gimbemat's  ligament,  leaving  the  femoral 
ring  to  its  outer  side. 
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The  muscles  of  the  gluteal  region  are» 

Gluteus  maximuSy 
■  medius, 

— — —  minimuSy 
Pyriformis, 
Gemellus  superior, 
Obturator  in  tern  us, 
Gemellus  inferior,         ' 
Obturator  externus, 
Quadratus  femoris. 

The  Glutetis  maximus  (^Xovro^,  nates)  is  the  thick, 
fleshy  mass  of  muscle,  x)f  a  quadrangular  shape,  which 
forms  the  convexity  of  the  nates.  In  structure,  it  is  ex- 
tremely coarse,  being  made  up  of  large  fibres,  which  are 
collected  into  fasciculi,  and  these  again  into  distinct  mus« 
cular  masses,  separated  by  deep  cellular  furrows.  It 
arises  from  the  posterior  fifth  of  the  crest  of  the  ilium, 
from  the  border  of  the  sacrum  and  coccyx,  and  from  the 
great  sacro-ischiatic  ligament.  It  passes  obliquely  out* 
Wards  and  downwards,  to  be  inserted  into  the  rough  line 
leading  from  the  trochanter  major  to  the  linea  aspera,  and 
is  continuous  by  means  of  its  tendon  with  the  fascia  lata, 
Covering  the  outer  side  of  the  thigh. 

Afler  this  muscle  has  been  sufficiently  studied,  it  must 
be  turned  down  from  its  origin.  Its  dissection,  however,  from 
the  parts  beneath  demands  considerable  care,  as  a  number 
of  arteries  and  nerves  are  situated  immediately  below  it. 

The  Gluteus  medius  is  placed  in  front  rather  than  be- 
neath the  gluteus  maximus,  and  is  covered  in  by  a  pro* 
cess  of  the  deep  fascia,  which  is  very  thick  and  dense. 
It  arises  from  the  outer  lip  of  the  crest  of  the  ilium  for 
four  fifths  of  its  length,  from  the  surface  of  bone  between 
that  border,  and  the  superior  curved  line  on  the  dorsum 
ilii,  and  from  the  dense  fascia  above  mentioned.  Its 
fibres  converge  to  the  upper  part  of  the  trochanter  major, 
into  which  its  tendon  is  inserted. 

This  muscle  should  now  be  removed  from  its  origin 
and  turned  down,  so  as  to  expose  the  next  which  is 
situated  beneath  it. 

The  Gluteus  minimus  (Jig.  4. 1.)  is  a  pretty,  radiated 
muscle,  arising  from  the  surface  of  the  dorsum  ilii,  be- 
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tween  the  superior  and  inferior  curved  lines :  its  fibres 
converge  to  the  anterior  border  of  the  trochanter  major, 
into  which  it  is  inserted  by  means  of  a  rounded  tendon. 

To  understand  the  exact  relations  and  origins  of  the 
next  muscles,  the  student  should  consult  his  skeleton. 
Upon  the  posterior  and  lateral  aspect  of  the  pelvis,  he 
wOl  find  a  considerable  vacuity.  This  is  broken  in  upon 
by  a  sharp  spinous  process  projected  from  the  border  of 
the  ischium,  the  spine  of  the  ischium:  the  excavated 
sweep  immediately  above  this  spine  is  called  the  ffreai 
sacro'ischiatic  Jioicky  in  contra-distinction  to  another  sweep 
beneath  the  spine,  named  the  lesser  sacro-ischiatic  notch  ; 
and  the  lesser  sacro-ischiatic  notch  is  bounded  inferiorly 
by  a  thick  tubercle,  the  tuberosity  of  the  ischium.  In 
the  subject,  the  narrow  extremity  of  a  radiated  ligament 
is  attached  to  the  spine  of  the  ischium,  while  its  expanded 
end  is  connected  to  the  side  of  the  sacrum  and  coccyx : 
hence  it  is  named  sacro-ischiaticy  and  is  known  by  the  cog« 
nomina,  lesser  and  anterior^  which  serve  to  distinguish  it  from 
another  ligament,  radiated  at  each  extremity,  attached  by 
the  broader  end  to  the  posterior  spinous  process  of  the 
ilium,  the  side  of  the  sacrum  and  coccyx,  and  by  its  smaller 
end  to  the  inner  border  of  the  tuberosity  of  the  ischium. 
Tliis  ligament  is  necessarily  longer  than  the  former,  and 
more  posterior  :  hence  it  is  named  the  posterior  or  grecU 
sacro-ischiatic  ligament.  These  two  ligaments  convert 
the  notches  into  foramina,  which  are  thence  called  the 
superior  or  great  sacro-ischiatic  foramen^  and  the  in^ 
fsrior  or  lesser  sacro-ischiatic  foramen.  Let  us  now  pro- 
ceed to  the  muscles,  ^.  4. 

The  Pyriformis  muscle,  3.,  (pyrum,  a  pear,  i.  e.  pear- 
shaped)  arises  from  the  anterior  surface  of  the  sacrum, 
by  little  slips  that  are  interposed  between  the  anterior 
sacral  foramina.  It  passes  out  of  the  pelvis,  through  the 
great  sacro-ischiatic  foramen,  and  is  inserted  by  a  rounded 
tendon  into  the  digital  fossa  of  the  trochanter  major. 

Immediately  below  the  p3n:iformis  is  a  small  slip  of 
muscle,  the  Gemellus  superior  (gemellus,  double,  twin) :  it 
arises  firom  the  spine  of  the  ischium,  and  is  inserted  into 
the  upper  border  of  the  tendon  of  the  obturator  internus, 
and  into  the  digital  fossa  of  the  trochanter  major, 
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The  Obiuraior  iniemus  ariaes  from  the  inner  surface 
of  the  anterior  wall  of  the  pelvis,  being  attached  to  the 
margin  of  bone  around  the  obturator  foramen,  and  to  the 
obturator  membrane.  It  passes  out  of  the  pelvis  through 
the  lesser  sacro^ischiatic  foramen,  and  is  mseried  by  a 
flattened  tendon  into  the  digital  fossa  of  the  trochanter 
major.  The  lesser  sacro-ischiatic  notch,  over  which  this 
muscle  plays  as  through  a  pulley,  is  faced  with  cartilage, 
and  provided  with  a  synovial  bursa  to  facilitate  its  move- 
ments. The  tendon  of  the  obturator  is  supported  on  each 
side  by  the  two  gemelli  muscles  (hence  their  names}, 
which  are  inserted  into  the  sides  of  the  tendon,  and  ap- 
pear to  be  auxiliaries  or  superadded  portions  of  the  ob- 
turator intemus. 

The  Gemellus  inferior  arises  from  the  posterior  point 
of  the  tuberosity  oi  the  ischium,  and  is  inserted  into  the 
lower  border  of  the  tendon  of  the  obturator  intemus,  and 
into  the  digital  fossa  of  the  trochanter  major. 

Placed  deeply  between  the  gemellus  inferior  and  the 
(Juadratus  femoris,  may  be  seen  the  tendon  of  the  ob- 
turator extemus,  becoming  more  superficial  as  it  passes 
outwards  to  its  insertion  into  the  digital  fossa  of  the 
trochanter  major :  it  arises  from  the  external  surface  of 
the  obturator  ligament,  and  from  the  margin  of  bone 
immediately  surrounding  it.  (Page  18.) 

The  Quadraius  femoris  J  5.  (square-shaped)  arises  from 
the  external  border  of  the  tuberosity  of  the  ischium,  and 
is  inserted  into  a  rough  line  on  the  posterior  border  of  the 
trochanter  major,  which  is  thence  named  linea  quadrati. 

Actions.  —  The  glutei  muscles  are  abductors  of  the 
thigh,  when  they  take  their  fixed  point  from  the  pelvis. 
Taking  their  fixed  point  from  the  thigh,  they  steady  the 
pelvis  on  the  head  of  the  femur :  this  action  is  peculiarly 
obvious  in  standing  on  one  leg :  they  assist  also  in  carrying 
the  leg  forward,  in  progression.  The  gluteus  minimus  be- 
ing attached  to  the  anterior  border  of  the  trochanter  maj(»', 
rotates  the  limb  slightly  inwards.  The  gluteus  medius 
and  maximus,  from  their  insertion  into  the  posterior 
aspect  of  the  bone,  rotate  the  limb  outwards :  the  latter 
is,  moreover,  a  tensor  of  the  fascia  of  the  thigh.  The 
other  muscles  rotate  the  limb  outwards,  everting  the 
knee  and  foot ;  hence  they  are  named  external  rotators. 
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Vestek  and  Xervet  DfAe  Gluteal  Region. 

Arteriet,  Nerrek 

f  Superficial  bnoch.  f  SupnfidaL 

Glnled.  i  iWp  superior  branch.  Glutral,  i  Deep  superior. 

|_  Deep  inrerior  branch.  I  Deep  inferior, 

r  Inferior  gluteal. 
I  Poiterior  inlenisl 


IicbistJc.']  Poaterior    middle 

I  Muscular. 
Great  iKfaiatie. 
iBleriMl  pu&.  Internal  pudic. 

"       "  The  gluteal    artery   and 

nerve  {^.  4.  ll.)  are  found 
immediately  above  the  py- 
riformis  muBcle;  the  other 
vessels  end  nerves,  12. 14., 
immediately  beneath  that 
muscle. 

The  Gluteal  artery  is  a 
branch  of  the  intero^  iliac ; 
it  passes  out  of  the  pelvis 
through  the  great  socro' 
ischiatic  foramen,  above  the 
pyriformis  muscle,  and  im- 
mediately divides  ioto  three 
branches.  1st.  A  superficial 
branch,  directed  backwards, 
and  distributed  to  the  glu- 
teus maximus.  2.  A  deep 
superior  branc  h,wliich  passes 
along  the  superior  curved 
line  of  the  dorEura  of  the 
ilium,  between  the  gluteus 

•  FSg.  4.  A  deep  posterior  Tiew  of  the  anatomy  of  the  hip;  — 
■hoviog  the  muscles,  vessels,  and  nerves,  which  are  exposed  b;  the 
Nmatal  of  the  gluteus  manmliB  muscle. 

Ho.  ],  The  gluteus  mittimus  muscle.      S.   The  trochanter  major  of 

Ibe  femur.     3.  The  piriformis  muscle.     4.   The  tendon  of  the  ob- 

tuntor  interaua  mutck^  bounded  above  by  the  gemellaa  superior, 
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niedius  and  minimus,  to  the  anterior  superior  spinous  pro- 
cess, where  it  terminates  by  anastomosing  with  the  superfi- 
cial circumflexa  ilii  and  external  circumflex  arteries.  It  is 
distributed  to  the  gluteus  medius  and  minimus  muscles. 
3.  A  deep  inferior  branch,  which  descends  obliquely  upon 
the  gluteus  minimus  muscle  to  the  trochanter  major,  and 
inosculates  with  the  external  circumflex  artery.  , 

The  arteries  in  this  region  are  all  branches  of  the  in- 
ternal iliac  within  the  pelvis,  and  the  nerves  are  derived 
from  the  sacral  plexus ;  hence,  a  part  of  their  course  can- 
not, at  present,  be  seen.  They  all  quit  the  pelvis  thruogh 
the  great  sacro-ischiatic  foramen. 

The  JschicUic  artery ^  one  of  the  terminal  branches  of 
the  internal  iliac,  escapes  from  the  pelvis  beneath  the 
p3a'iformis  muscle,  and  passes  downwards  with  the  is- 
chiatic  nerves,  in  the  interval  between  the  tuberosity  of 
the  ischium  and  the  trochanter  major.     It  gives  off  three 
branches.     1st.  Coccygeal,  which  pierces  the  great  sacro- 
ischiatic  ligament,  and  is  distributed  to  the  coccygeus  and 
levator  ani  muscles,  and  to  the  integument  about  the 
coccyx.     2.  Inferior  gluteal^  —  several  muscular  branches 
supplying  the  lower  part  of   the  gluteus  maximus.      3. 
Comes  nervi  ischiatici  (companion  to  the  ischiatic  nerve), 
a  small  but  long  and  regular  branch,  which  accompanies 
the  great  ischiatic  nerve.     Besides  these,  branches  are 
distributed  to  the  neighbouring  muscles,  the  external  ro- 
tators.    The  ischiatic  artery  inosculates  with  all  the  sur- 
rounding arteries,  viz.  with  the  gluteal,  internal  pudic, 
obturator,  the  external  and  internal  circumflex,  and  su- 
perior perforating  of  the  profunda. 

The   Interned  pudic  arteryy   14.,   the  other  terminal 
branch  of  the  internal  iliac,  also  issues  from  the  pelvis, 

and  below  by  the  gemellus  inferior.  5.  The  quadratus  femoris 
muscle.  6.  The  adductor  magnus.  7.  The  vastus  eztemus  muscle. 
8.  The  long  head  of  the  biceps.  9.  The  semitendinosus.  10.  The 
gracilis.  1 1.  The  gluteal  artery  and  nerve,  escaping  from  the  pelvis 
above  the  pyriformis  muscle.  1^.  The  great  ischiatic  lierve.  13. 
'llie  lesser  ischiatic  nerve,  and  betvreen  the  two  the  ischiatic  artery. 
14.  The  pudic  artery  and  nerve.  All  these  vessels  and  nerves  pass 
out  from  the  pelvis  below  tlie  pyriformis  muscle.  15.  The  great  or 
posterior  sacro-ischiatic  ligament.  *  The  tuberosily  of  the  ischium. 
16.  The  posterior  branches  of  the  sacral  nerves. 
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through  the  great  ischiatic  foramen  below  the  pyrifortnis, 
to  disappear  immediately  beneath  the  great  sacro-ischiatic 
ligament,  and  pursue  its  course  within  the  pelvis. 

From  the  description  usually  given  of  this  artery,  the 
student  might  imagine  that  its  course  was  extremely  ec- 
centric, going  out  of  the  pelvis  and  then  going  in.  But 
if  he  refer  again  to  his  skeleton  and  to  the  subject,  he 
will  see  that  the  artery  forms  the  most  gentle  curve 
imaginable  in  this  part  of  its  course ;  and  that  its  various 
relation  to  the  pelvis  depends  entirely  upon  the  projection 
inwards  of  the  spine  of  die  ischium,  upon  which  the  artery, 
with  its  vein  and  nerve,  rest  in  this  region. 

Upon  entenng,  then,  the  lesser  ischiatic  foramen,  the 
internal  pudic  artery  crosses  the  lower  part  of  the  ob- 
turator internus  muscle  to  the  ramus  of  the  ischium, 
along  which,  and  the  ramus  of  the  pubis,  it  ascends  to 
the  symphisis.  Its  branches  are  distributed  to  the 
perineum. 

The  Veinsj  as  in  all  the  secondary  arteries  of  the  body, 
are  placed  by  the  sides  of  the  arteries  in  pairs,  which  are 
called  "  vencB  comites" 

Nerves  of  the  Gluteal  Region, 

The  Gluieal  nerve  (^fig-  4.  \\,,Jig.  6.  2.)  is  a  branch  of 
the  lumbo-sacral  (5th  lumbar) :  it  leaves  the  pelvis  with 
the  gluteal  artery,  and  distributes  filaments  with  each 
arterial  branch. 

The  Lesser  ischiatic  nerve  (Jig.  4.  13.  Jig.  6.  6.)  is  a 
branch  of  the  sacral  plexus ;  it  passes  out  of  the  pelvis 
through  the  great  sacro-ischiatic  foramen  beneath  the 
pyriformis  muscle,  and  divides  into  four  sets  of  branches. 
1st.  Inferior  giutealy  supplying  the  lower  part  of  the 
gluteus  maximus.  2.  Internal  posterior  cutaneous,  a 
branch  that  winds  around  the  tuberosity  of  the  ischium, 
and  supplies  the  integument  of  the  perineum  and  of  the 
inner  and  posterior  side  of  the  thigh.  3.  Middle  pos' 
terior  cuianeous,  one  or  two  branches  which  pierce  the 
fascia,  and  run  down  the  middle  of  the  posterior  aspect 
of  the  thigh,  supplying  the  integument.  4.  The  proper 
continuation  of  the  nerve  upon  the  flexor  muscles  as  far 
as  the  popliteal  region. 
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The  Great  ischiatic  nerve  (^Jig,^,  l2.,Jig.6»  7.)  is  the 
largest  in  the  body ;  it  is  formed  by  the  sacral  plexus,  or 
rather  it  is  a  prolongation  of  the  plexus.  At  its  exit  from 
the  great  sacro-ischiatic  foramen  beneath  the  pyriformis, 
it  measures  three  quarters  of  an  inch  in  breadth.  It 
descends  through  the  middle  of  the  space  between  the 
trochanter  major  and  tuberosity  of  the  ischium  into  the 
thigh.  In  its  course  it  rests  on  the  gemellus  superior 
tendon  of  the  obturator  intemus,  gemellus  inferior,  and 
quadratus  femoris  muscles,  and  in  the  thigh  upon  the 
adductor  magnus  muscle :  it  is  covered  in  by  the  three 
flexor  muscles  of  the  leg.  While  in  the  gluteal  region,  it 
gives  off  merely  a  few  muscular  branches. 

This  nerve  is  sometimes  formed  of  two  portions,  one  of 
which  pierces  the  pyriformis  muscle.  At  other  times, 
the  two  portions  remain  separate  all  the  way  down  the 
thigh. 

The  Internal  pudic  nerve  (Jig»^*  14.  Jig,  6.  5.),  also  a 
branch  of  the  sacral  plexus,  follows  the  course  and  dis- 
tribution of  the  internal  pudic  artery,  giving  off  filaments 
with  each  of  its  branches. 

Posterior  Femoral  Region, 

Carry  an  incision  along  the  middle  of  the  posterior  aspect  of  the 
thigh,  as  far  as  the  bend  of  the  knee.  Bound  it  in  this  situation  by  a 
transverse  incision,  and  reflect  the  integument  to  either  side.  In  the 
superficial  fascia  will  be  seen  the  two  cutaneous  branches  of  the  lesser 
ischiatic  nerve,  and  two  or  three  cutaneous  branches  from  the  great 
ischiatic. 

Upon  removing  the  superficial  fascia,  the  deep  fascia 
will  be  found  to  be  extremely  thin ;  and,  on  turning  it 
aside,  we  bring  into  view  the  three  muscles  of  this  region, 
the  flexors  of  the  leg  — 

Biceps. 

Semi'tendinosus. 

Semi-membranosus. 

The  Biceps  fiexor  cruris  (bi,  double — caput,head)  arises 
by  two  heads,  one  by  a  common  tendon  with  the  semi- 
tendinosus ;  the  other  muscular,  and  much  shorter,  from 
the  lower  two  thirds  of  the  external  border  of  the  linea 
aspera.  This  muscle  forms  the  outer  ham-string,  and  is 
inserted  by  a  strong  tendon  into  the  head  of  the  fibula* 
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The  SemP'tefuiinotnsy  remarkable  for  its  long  tendon, 
arj«ef  in  common  with  the  long  head  of  the  biceps  from 
the  tuberosity  of  the  ischium.  It  is  inserted  into  the 
inner  tuberosity  of  the  tibia. 

These  two  muscles  must  be  dissected  from  the  tu- 
berosity of  the  ischium  to  bring  into  view  the  origin  of 
the  next. 

The  Semi-memhranostiSi  remarkable  for  the  tendinous 
expansion  upon  its  anterior  and  posterior  surfaces,  arises 
from  the  tuberosity  of  the  ischium,  in  front  of  the  com- 
mon origin  of  the  two  preceding  muscles.  It  is  inserted 
into  the  posterior  part  of  the  head  of  the  tibia ;  at  its 
insertion,  the  tendon  splits  into  three  portions,  one  of 
which  is  inserted  in  a  groove  on  the  inner  side  of  the  head 
of  the  tibia,  beneath  the  internal  lateral  ligament.  The 
second  is  continuous,  with  an  aponeurotic  expansion  that 
binds  down  the  popliteus  muscle  :  the  popliteal  fascia ; 
and  the  third  turns  upwards  and  outwards  to  the  external 
condyle  of  the  femur,  forming  the  posterior  ligament  of 
the  knee-joint  (ligamentum  posticum  Winslowii). 

The  tendons  of  the  two  last  muscles,  viz.,  the  semi- 
tendinosus  and  semi-membranosus,  with  those  of  the  gracilis 
and  sartorius,  form  the  inner  hamstring. 

If  the  semi-membranosus  muscle  be  turned  down  from 
its  origin,  the  student  will  bring  into  view  the  broad  and 
radiated  expanse  of  the  adductor  magnus,  upon  which 
the  three  flexor  muscles  above  described  rest. 

Actions.  —  These  three  hamstring  muscles  are  the 
direct  flexors  of  the  leg  upon  the  thigh  ;  and,  by  taking 
their  origin  from  below,  they  balance  the  pelvis  on  the 
lower  extremities. 

Arteries  of  the  Posterior  Femoral  Region, 

The  Arteries  of  this  region  are  the  terminal  branches  of 
the  external  and  internal  circumflex,  the  three  perforating, 
the  termination  of  the  profunda  femoris  and  the  popliteal! 

The  branches  of  the  external  circumflex  are  seen  pierc* 
ing  the  upper  part  of  the  vastus  extemus,  to  inosculate 
with  the  internal  circumflex,  ischiatic,  and  superior  per- 
forating arteries.  The  intemai  circumflex  makes  its  ap- 
pearance between  tHe  upper  border  .of  the  adductor 
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magnus^  and  the  lower  border  of  the  quadratus  femoris. 
It  inosculates  with  the  external  circumflex,  ischiatic,  and 
superior  perforating  arteries. 

The  three  perforating  arteries  emerge  on  the  posterior 
aspect  of  the  thigh,  by  passing  through  tendinous  arches 
between  the  adductor  magnus  and  the  linea  aspera« 
They  anastomose  with  each  other,  with  the  circumflex 
and  ischiatic  arteries  above,  and  with  the  articular 
branches  of  the  popliteal  below.  The  profunda  escapes 
through  the  adductor  magnus,  close  to  the  linea  aspera, 
and  is  protected  from  pressure  by  a  tendinous  arch, 
which  is  thrown  across  the  bone.  It  makes  its  appear- 
ance at  about  an  inch  above  the  commencement  of  the 
popliteal  artery. 

The  Nerves  in  this  region  are  the  greater  and  lesser 
ischiatic.  The  continuation  of  the  lesser  ischiatic  is  seen 
upon  the  semi-tendinosus  muscle. 

The  Great  ischictiic  nerve  (^fig*  6.  7.)  runs  down  the 
middle  of  the  posterior  femoral  region,  being  situated 
between  the  flexor  muscles  and  the  adductor  magnus. 
At  the  lower  third  of  the  thigh  it  divides  into  two  nerves 
of  nearly  equal  size,  the  popliteal^  9.,  and  peronecd^  8. 
Its  branches  are  simply  muscular  and  cutaneous. 

Popliteal  Region. 

The  lower  part  of  the  posterior  femoral  region  is  a 
surgical  region  of  some  importance,  the  popliteal.  We 
shall,  therefore,  describe  it  separately. 

The  popliteal  region  (^.  5.)  is  a  diamond-shaped 
space,  bounded  above  on  each  side  by  the  two  ham- 
strings 1.  2.,  and  below  by  the  two  heads,  3.  3.,  of  the 
great  muscle  of  the  calf,  the  gastrocnemius.  On  dissect- 
ing back  the  integument,  a  large  vein,  8.,  which  runs  up 
the  middle  of  the  posterior  part  of  the  leg,  the  external 
saphenous,  is  seen  between  the  layers  of  the  superficial 
^scia.  To  this  several  cutaneous  veins  converge,  w*hich 
must  be  divided  in  making  an  incision  for  the  purpose  of 
reaching  the  artery.  If  the  superficial  fascia  be  dissected 
away,  the  external  saphenous  vein  will  be  seen  passing 
through  an  oval  foramen  in  the  deep  popliteal  fascia,  to 
terminate  in  the  popliteal  vein. 
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The  deep  poj^iteal  fateia  w 
'•'  thin,  snd  will  be  removed  with- 
out being  observed,  unleia  the 
dissector  proceed  cautiously. 
It  is  a  part  of  the  common 
deep  &BCia  investing  the  entire 
limb.  Beneath  the  deep  fssda 
ia  a  quantity  of  adipose  Hub- 
fitance  which  BUs  up  the  whole 
popliteal  apace,  from  the  bone 
and  joint  to  the  surface)  and 
protects  and  supports  the  po- 
pliteal vessels  ana  nerves. 

ItwiU  be  recollected,  that  at 
the  upper  part  of  this  popliteal 
space  the  great  ischiatic  nerve 
divides  into  two  branches  of 
nearly  equal  size  —  the  popli- 
teal  and  peroneal.  The  popli- 
teal, 4.,  runs  along  the  middle 
line  of  this  space,  from  apex 
to  apex  of  its  diamond-shaped 
area.  It  is  placed  near  to  (he 
sur&ce,  and  IS  easily  found  on 
slightly  separa^g  the  adipose 
tissue.  IliiB  nerve  divides  the 
region  into  two  equal  halves : 
in  the  external  one  will  be 
found  two  small  nerves,  branches  of  the  popliteal  and 
peroneal,  called  cotnmunican*  popUtei  and  communieam 

*  Fig.  5.    The  popliteal  region,  and  the  luperficUl  uutom;  of  the 
calf  of  the  leg. 

No.  1.  The  inner  bamatring.  3.  The  outer  banntring.  3,  3.  . 
Ttw  two  bewiB  of  the  gaHRKnemlus  muKle.  A.  The  poplitml  aneiy. 
Ton,  and  Qerre,  in  tbor  relaliTe  poution  from  withiii  outwardi ;  the 
artery  being  tlie  deepect^  next  the  lein,  and  the  nerre  quite  super- 
fldal.  S.  The  temuDalian  of  the  ischiatic  nerve  dividing  into  the 
popliteal  nerve,  Ukd  6.  the  peroneal,  T.  The  external  laphenoui 
nerve,  formed  by  the  union  of  the  communicant  perond,  ftom  the 
peroneal,  and  communicana  popUtra  from  the  popliteal  nerve.  8. 
Tbe  eitetnsl  sapbeiMua  Tein.  9.  The  outer  border  of  the  soleui 
mnicle.     10.  Tbe  lendo  AchilKa. 
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pertmeh  and  the  peroneal  nenre  itself,  6.,  Lying  along  the 
tendon  of  the  hiceps  muscle. 

To  the  imner  side  of  the  popliteal  nerve,  at  a  variable 
depth,  is  the  popiiieal  vem^  to  which  the  external  saphe- 
nous vein  will  serve  as  a  guide,  and  to  the  inner  side  of 
the  vein,  and  still  deeper,  resting  on  the  femur,  is  the 
popUteal  ariay. 

Operation.  —-  In  what  then  does  the  operation  for  ^dng  this  artery 
consbt?— -  John  Hunter's  operation,  as  it  is  frequently  called,  in 
eompliment  to  that  great  surgeon,  for  it  was  his  excellent  know- 
ledge of  practical  anatomy,  that  bestowed  upon  surgery  this  valuable 
discovery  for  the  cure  of  aneurism.  Why  I  it  consists  in  making  s 
longitudinal  incision  along  the  middle  of  the  popliteal  space,  which 
shall  divide  the  int^ument,  the  superficial  feuda^  remembering  the 
external  saphenous  vein,  the  tieep  fiuda,  then  cautiously  makin^p 
your  way  through  the  adipose  substance,  a  little  to  the  inner  ude  of 
the  middle  line,  down  to  the  artery,  hooking  around  H  with  the  aneu- 
rismal  needle,  and  ^ing  the  ligature. 

In  the  upper  part  of  the  popliteal  space,  the  artery  lies  compara- 
tively  superficially  ;  and  is  altogether  to  the  inner  side  of  the  popliteal 
nerve.  In  the  middle  portion  it  is  deepest :  and  between  the  heads  of 
the  gastrocnemius,  it  again  becomes  superficial,  but  is  crossed  by 
numerous  muscular  branches,  both  of  thie  artery  and  nerve,  which 
would  greatly  interfere  with  the  progress  of  an  operation. 

'  The  yioor  of  the  popliteal  space  is  formed  by  the 
expanded  inferior  extremity  of  the  femur,  by  the  knee- 
joint,  and  by  the  poplitesJ  muscle  immediately  below 
the  joint. 

The  PopUieal  artery  (fig,  4*.  5.)  runs  obliquely  out- 
wards, through  the  middle  of  the  popliteal  space^  from 
the  tendinous  opening  in  the  adductor  magnus,  to  the 
lower  border  of  the  popliteus  muscle,  where  it  divides 
into  the  anterior  and  posterior  tibial  arteries. 

Relations.  —  It  rests  first  on  the  femur,  then  on  the 
posterior  ligament  of  the  knee-joint,  then  on  the  fascia 
covering  the  popliteus  muscle:  superficial  and  external 
to  it  is  the  popliteal  vein,  and  still  more  superficial  and 
externa],  the  popliteal  nerve* 
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Plan  of  the  relaikms  of  the  popliteal  artery. 

Front.* 

Popliteal  Denre. 
Popliteal  vein. 

Jniter  Side* 


Popliteal  artery. 


Outer  Side. 


Branches : 


BehhuL 
Femur. 

Ligamentum  posticum  Winslowii. 
Popliteal  fascia. 


Superior  external  articular, 
internal  articular, 


Azjgos  articular, 
Inferior  external, 

internal, 

Sural. 

The  Superior  arHcular  arteries,  external  and  internal^ 
wind  around  the  femur  immediately  above  the  condyles, 
to  the  front  of  the  knee-joint,  anastomosing  with  each 
other,  with  the  external  circumflex,  the  anastomotici^ 
mag;na,  the  inferior  articular  and  the  recurrent  of  the  an- 
terior tibial.  The  external  passes  beneath  the  tendon  of 
the  biceps,  and  the  internal  through  an  arched  opening 
beneath  the  tendon  of  the  adductor  magnus. 

The  Azygos  articular  artery  pierces  the  posterior  liga- 
ment of  the  joint,  ligamentum  posticum  Winslowii,  and 
supplies  the  synovial  membrane,  in  its  interior. 

The  Lf^erioT  articular  arteries  wind  around  the  head  of 
the  tibia,  immediately  below  the  joint,  and  anastomose 
with  each  other,  the  superior  articular  arteries,  and  the 
recurrent  of  the  anterior  tibial.  The  external  passes 
beneath  the  two  external  lateral  ligaments  of  the  joint, 
and  the  internal  beneath  the  internal  lateral  ligament. 

The  iS'ttra/ arteries  (sura,  the  calf)  are  muscular  branches 
of  large  size  and  variable  number,  distributed  to  the 
gastrocnemius  and  soleus  muscles. 

*  This  ezpreflsioa,  as  in  all  cases  of  dissection  of  the  posterior  aspect 
of  A  limb^  has  relation  to  the  dissector,  and  not  to  the  limb  itself. 
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TliePtJpHieai nerve  {fig.  5.  ^^fig>  6. 9.)  runs  through  the 
middle  of  the  popliteal  space,  from  the  division  of  the 
great  ischiatic  nerve  to  the  lower  border  of  the  popliteus 
muscle,  where  it  passes  with  the  artery  beneath  the  arch 
of  the  soleus,  and  becomes  the  posterior  tibial  nerve.  It 
is  superficial  in  the  whole  of  its  course,  and  lies  externally 
to  the  vein  and  artery. 

Its  branches  are  museviar  or  sural  (fig-  6. 10.),  which  are 
distributed  to  the  muscles  of  the  calf;  and  the  communis 
cans  poplUeiy  which  unites  with  a  similar  branch,  commu^ 
nicans  perondy  from  the  peroneal  nerve^  to  form  the 
external  saphenous  nerve,  jfS^^.  5. 7.yfig,  6. 16. 

The  Peroneal  nerve  (fig.  5.  6.,  fig.  6.  8.)  descends  by 
the  side  of  the  tendon  of  the  biceps  to  the  head  of  the 
fibula,  pierces  the  origin  of  the  peroneus  longus  muscle, 
and  divides  into  two  branches,  the  anterior  tibial,  fig.  6. 
13.,  and  musculo-cutaneous^  14.  It  gives  off  but  one 
branch  in  its  course,  the  communicans  peranei,  which 
imites  with  the  communicans  poplitei. 

Dissection  of  the  Leg. 

The  leg  is  naturally  divided  into  three  regions,  anterior 
tibial^  fibular^  and  posterior  tibial.  Each  region  is  com- 
posed of  its  appropriate  muscles,  vessels,  and  nerves. 
Those  of  the  anterior  tibial  region  may  be  thus  arranged: 

Superficial  to  ^fascia.  Beneaik  thefiiscia. 

Tibial  recurrent  artery.  Tibialis  anticus. 

Peroneal  cutaneous  nerve.        Extensor  longus  digitorum. 
Internal  saphenous  vein,  Peroneus  tertius, 

Internal  saphenous  nerve.         Extensor  proprius  pollicis, 

Anterior  tibial  artery. 
Anterior  tibial  nerve. 

The  student  will  find  it  convenient,  before  commencing  the  dissec- 
tion of  the  leg,  to  separate  the  limb  from  the  rest  of  the  body,  by 
dividing  the  muscles,  and  sawing  across  the  femur  at  about  its  middle. 
This  step  is  better  than  disarticulating  at  the  hip-joint,  as  it  gives  him 
an  opportunity,  at  an  after  period,  of  studying  the  ligaments  of  the 
hip.  The  dissection  of  the  anterior  tibial  region  is  to  be  commenced 
by  carrying  an  incision  along  the  middle  of  the  leg,  midway  between 
the  tibia  and  tlie  fibula,  from  the  knee  to  the  ankle^  and  bounding  it 
inferiorly  by  a  transverse  incision,  extending  fnnn  one  malleolus  to 
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the  other.  And  to  expose  the  tendons  on  the  dorsum  of  the  foot,  the 
loogitudinal  incision  may  be  carried  onwards  to  the  outer  side  of  the 
base  of  the  great  toe,  and  be  terminated  by  another  incision  directed 
across  the  beads  of  the  metatarsal  bones. 

When  the  integument  of  these  two  regions  has  been 
turned  aside,  a  small  artery  must  be  sought  for  near  the 
head  of  the  tibia,  which  pierces  the  deep  fascia,  and  turns 
upwards  upon  the  knee-joint^  to  inosculate  with  the  arti- 
cular arteries.  This  is  the  recurrent  branch  of  the  aniC' 
rior  tibial  artery. 

The  superficial  fascia  may  now  be  dissected  from  off 
the  deep  fascia.  At  the  lower  third  of  the  leg,  this 
separation  must  be  conducted  with  care,  for  two  nerves 
of  considerable  size  will  be  found  piercing  the  deep  fascia 
flear  to  the  fibula,  and  running  downwards  in  the  super- 
ficial fascia  to  the  dorsum  of  the  foot.  These  are  the 
peroneal  aUaneous  nerves  {Jig»  6.  15.),  the  cutaneous 
division  of  the  musculo-cutaneous  branch  of  the  peroneal. 
These  branches  must  be  traced  with  care,  following  each 
fiiament,  and  separating  it  from  the  adhering  cellular 
tissue.  They  are  distributed  to  all  the  toes.  The  eX' 
(emal,  the  larger  of  the  two,  will  be  found  supplying 
three  toes  and  a  half;  the  internal,  the  great  toe,  and  one 
half  the  second. 

If  the  inner  flap  of  the  integument  in  the  leg  be  dis- 
sected farther  back,  so  as  to  expose  the  inner  condyle  of 
the  femur  and  the  superficial  fascia  behind  the  tibia  and 
ioternal  malleolus,  the  course  of  a  vein  of  considerable 
size  will  be  exposed  in  its  entire  length.  Below,  it  will  be 
seen  resting  on  the  internal  malleolus,  and  collecting  its 
blood  by  numerous  small  branches  fi*om  the  inner  side  of 
the  dorsum  of  the  foot.  This  is  the  commencement  of 
the  intemal  saphenous  vein.  It  next  runs  upwards  along 
the  inner  side  of  the  leg,  behind  the  inner  condyle  of  the 
femur,  and  may  be  traced  along  the  inner  side  of  the 
^bigh  (Jig.  1.  9.)  to  the  saphenous  opening. 

Immediately  beneath  the  inner  condyle  of  the  femur, 
the  internal  saphenous  nerve  (fig*  2.  li.),  a  branch  of  the 
anterior  crural,  will  be  seen  piercing  the  deep  fascia,  after 
having  passed  between  the  tendons  of  the  sartorius  and 
gracilis  muscles.  The  nerve  descends  by  the  side  of  the 
of  vein,  giving  off  cutaneous  branches  in  its  course,  crosses 
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ihe  inner  malleolus,  and  is  distributed  to  the  inner  side  of 
the  foot  and  great  toe,  and  communicates  with  the  in- 
ternal cutaneous  branch  of  the  fibular  cutaneous. 

The  deq^  fcucia  is  strong  and  tendinous,  and  firmly 
attached  to  the  tibia  and  fibula.  By  its  internal  sur&ce 
it  gives  origin  to  the  muscles  of  this  region,  and  between 
the  two  malleoli  it  forms  a  dense  band,  called  anterior 
annular  ligament^  which  binds  down  the  tendons  of  the 
extensor  muscles  in  their  passage  forwards  to  the  dorsum 
of  the  foot. 

An  incision  may  now  be  made  through  the  deep  fascia,  in  the 
course  of  a  line  drawn  from  the  midpoint  between  the  head  of  the 
fibula  and  spine  of  the  tibia,  to  midway  between  the  inner  and  outer 
malleolus.  This  will  mark  the  course  of  the  anterior  tibial  artery : 
and  an  incision  made  in  any  part  of  this  line  will  expose  that  vessSl 
in  its  course  between  the  muscles.  The  structures  to  be  divided,  are 
the  same  as  in  any  other  part  of  the  body.  (Vide  Introduction, 
page  1.) 

The  deep  fascia  is  easily  separated  from  the  muscles  in 
the  lower  part  of  the  leg,  but  above  it  is  closely  connected 
to  them,  and  cannot  be  removed  without  dividing  some 
of  their  fibres. 

Muscles  of  the  anterior  tibial  region  : 

Tibialis  anticus, 

Extensor  communis  digitorum, 

Peroneus  tertius, 

Extensor  proprius  poUicis. 

The  Tibialis  anticus  muscle  (flexor  tarsi  tibialis)  tirises 
from  the  upper  two  thirds  of  the  tibia,  from  the  inter- 
osseous membrane,  and  from  the  deep  fascia;  its  tendon 
passes  through  a  distinct  sheath  in  the  annular  ligament, 
and  is  inserted  into  the  inner  side  of  the  internal  cuneiform 
bone,  and  base  of  the  metatwsal  bone  of  the  great  toe. 

The  Extensor  longus  digitorum  arises  from  the  head  of 
the  tibia,  from  the  upper  three  fourths  of  the  fibula,  from 
the  interosseous  membrane,  and  from  the  deep  fascia.  Be- 
low it  divides  into  four  tendons,  which  pass  beneath  the 
annular  ligament,  to  be  inserted  into  the  second  and  third 
phalanges  of  the  four  lesser  toes.  The  mode  of  insertion 
of  the  extensor  tendons^  both  in  the  hand  and  in  the  foot, 
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18  remarkable  {fig.  9.);  each  tendon  spreada  into  a  broad 
aponearoeis  over  the^first  phalanx ;  tibia  aponeurosis  divides 
into  three  slips,  the  'middle  one  is  inserted  into  the  base 
of  the  second  phalanx,  and  the  two  lateral  slips  are  con- 
tinned  onwards  to  be  inserted  into  the  base  of  the  third. 

The  Peroneus  tertitts  (flexor  tarsi  fibularis)  arises  from 
the  lower  fourth  of  the  fibula,  and  is  inserted  into  the  base 
of  the  metatarsal  bone  of  the  little  toe.  Although  it  ap- 
pears to  be  merely  a  part  of  the  extensor  longus  digt* 
torum,  it  may  be  looked  upon  as  analogous  to  the  flexor 
carpi  ulnaris  of  the  fore- arm.  Sometimes  it  is  altogether 
wanting. 

The  Extensor  proprius  polUcis  lies  between  the  tibialis 
anticus  and  extensor  longus  digitorum.  It  arises  from  the 
lower  two  thirds  of  the  fibula  and  interosseous  membrane. 
Its  tendon  passes  through  a  distinct  sheath  in  the  annular 
ligament,  and  is  inserted  into  the  base  of  the  last  phalanx 
of  the  great  toe. 

Actions. — The  tibialis  anticus  and  peroneus  tertius  are 
direct  flexors  of  the  tarsus  upon  the  leg,  acting  in  con- 
junction with  the  tibialis  posticus,  and  peroneus  longus 
and  brevis :  they  direct  the  foot  either  inwards  or  out- 
wards, and  preserve  its  flatness  in  progression.  The  ex- 
tensor longus  digitorum,  and  extensor  proprius  pollicis, 
are  direct  extensors  of  the  phalanges  :  but  continuing 
their  action,  they  assist  the  tibialis  anticus  and  peroneus 
tertius,  in  flexing  the  entire  foot  upon  the  leg.  Taking 
their  origin  from  below,  they  increase  the  stability  of  the 
ankle. 

AsOerior  tihiaX artery, — We  have  seen  in  a  previous  sec- 
tion, that  the  popliteal  artery  divides  into  the  anterior 
and  posterior  tibial.  The  anterior  tibial  passes  forwards 
between  the  two  heads  of  the  tibialis  posticus  muscle, 
then  through  tlie  opening  in  the  upper  part  of  the  inter- 
osseous membrane,  to  the  anterior  tibial  region.  From  this 
point  it  runs  down  the  anterior  aspect  of  the  leg  to  the 
ankle  joint.  * 

Relations. —^  It  rests  upon  the  interosseous  mem- 
brane, the  lower  part  of  the  tibia,  and  the  anterior  ligament 
of  the  joint.  In  the  upper  third  of  its  course  it  is  situated 
between  the  tibialis  anticus  and  extensor  communis  di- 
gitorum, lower  down  between  the  tibialis  anticus  and 
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extensor  proprius  pollicis ;  and  just  bef<«e  it  reacbes  the 
ankle  it  is  crossed  by  the  tendon  of  the  extensor  proprius 
pollicis,  and  becomes  placed  between  that  tendon  and 
the  tendons  of  the  extensor  longus  dtgitorum. 

Plan  of  the  relations  of  the  anterior  tibial  artery. 

Inner  Side,  Front,  Outer  Side. 

Extensor  longus  digitomm. 
Extensor  proprius  pollicis. 
Tendons    of  the    extensor 
longus  digitorum. 


Tibialis  anticus. 

Tendon  of  tiie 
extensor  pro- 
prius pollicis. 


Anterior  tibial 
artery. 


BehincL 

Interosseous  membrane. 

Tibia. 

Ankle  joint. 

Operations,  —  The  anterior  tibial  artery  may  be  tied  in  any  part 
of  its  course  after  it  has  escaped  through  the  opening  in  the  inter- 
osseous membrane,  by  making  an  incision  in  the  direction  of  a  line 
drawn  from  the  midpoint,  between  the  anterior  border  of  the  tibia 
and  fibula  in  the  upper  third  of  the  leg,  to  the  middle  of  the  ankle. 

The  operation  in  the  upper  third  of  the  course  of  the  artery  is  one 
of  considerable  difficulty,  —  1st.  On  account  of  the  absence  of  any 
positive  guide  to  the  interspace  between  the  tibialis  anticus  and  ex- 
tensor longus  digitorum  muscles ;  2d.  On  account  of  the  great  depth 
of  the  artery ;  and  Sdly.  On  account  of  the  unyielding  nature  of  the 
deep  fascia,  which  constricts  the  external  orifice  of  the  wound.  In 
consequence  of  these  impediments,  the  artery  is  never  operated  upon 
in  this  situation,  excepting  for  the  purpose  of  securing  both  ends  of 
the  vessel  in  accidental  wounds.  The  incision  in  the  integument  and 
deep  fascia  must  be  four  or  five  inches  in  length.  The  artery  has  a 
vein  to  either  side,  vena  conUtes  ;  the  nerve  lies  to  its  outer  side. 

In  the  middle  third  of  the  leg,  the  incision  is  to  be  made  in  the 
same  direction,  and  between  three  and  four  inches  in  length.  The 
structures  to  be  divided,  are  the  integument,  superficial fcuda,  and  deep 
fascia.  Then  the  interspace  between  the  tibialis  anticus  and  extensor 
proprius  pollicis  is  to  be  found,  and  the  two  muscles  separated.  Lying 
at  the  bottom  of  the  inter\'al  between  them,  and  supported  by  the 
interosseous  membrane,  will  be  seen  the  artery,  accompanied  by  its 
vensB  comites,  and  having  the  anterior  tibial  nerve  resting  upon  iL 
The  nerve  is  to  be  drawn  carefully  aside,  the  sheath  of  the  vessels 
opened,  and  the  ligat^ire  conveyed,  by  means  of  the  aneurism  needle, 
around  the  artery. 

In  the  lower  third  of  the  leg,  an  incision  in  the  same  direction,  but 
two  inches  in  length,  will  suffice.  The  structures  to  be  cut  through 
are  the  same  as  in  tiie  former  operation.  The  artery  will  be  found 
resting  on  the  bone,  between  the  tendons  of  the  tibialis  anticus  and 
extensor  longus  digitorum,  or  nearer  to  the  ankle,  between  the  tendons 
of  the  extensor  longus  digitorum  and  extensor  proprius  pollicis. 


AllT£Eie*ft   TIBIAL   ABTEKT. — BkANCHES.  49 

Hh  wM&oum  to  the  veins  are  the  same ;  tbe  nerre  ties  to  its  outer 
side* 

The  ,Bran^es  of  the  anterior  tibial  artery  are  the  fol- 
lowing :  — 

{Recurrenty 
Muscular, 
External  maUeolar, 
Internal  malleolar. 

The  liecurrent  branch  passes  upwards  to  the  front  of 
the  knee-joint  upon  which  it  is  distributed,  anastomosing 
with  the  articular  arteries.  It  pierces  the  origin  of  the 
tibialis  anticus  muscle. 

The  Muscular  branches  supply  the  muscles  of  this 
region. 

The  Malleolar  arteries  axe  distributed  to  the  ankle  joint ; 
the  external  passing  beneath  the  tendons  of  the  extensor 
longus  digitorum  and  peroneus  tertius,  and  inosculating 
with  the  anterior  peroneal  artery  ;  the  internal  beneath 
the  tendons  of  the  extensor  proprlus  pollicis  and  tibialis 
anticus,  inosculates  with  branches  of  the  posterior  tibial 
artery. 

The  Anterior  tibial  nerve  (fig.  6.  13.)  commences  at 
the  bifurcation  of  the  peroneal  upon  the  head  of  the 
fibula,  and  passes  beneath  the  upper  part  of  the  extensor 
longus  digitorum,  to  reach  the  outer  side  of  the  anterior 
tibial  artery,  just  as  that  vessel  has  passed  through  the 
opening  in  the  interosseous  membrane.  It  descends 
with  the  artery,  lying  at  first  to  its  outer  side,  and  then 
in  front  of  it,  and  near  the  ankle  becomes  again  placed  to 
its  outer  side.  It  supplies  the  muscles  of  the  anterior 
tibial  region,  and  terminates  in  the  dorsalis  pedis  nerve. 

Dorsal  Region  of  die  Foot. 

The  deep  fascia  in  this  region  is  extremely  thin,  and 
can  hardly  be  said  to  exist :  the  muscles  on  the  dorsum 
of  the  foot  are. 

Extensor  brevis  digitorum, 

4  Dorsal  interossei  |  bicipital  -[J  ^iJucSs. 

The  Eaetensor  brevis  digitorum  muscle  arises  from  a 
tubercle  on  the  outer  side  of  the  os  calcis,  crosses  the 
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magnus^  and  the  lower  border  of  the  quadratus  femoris. 
It  inosculates  with  the  external  circumflex,  ischiatic,  and 
superior  perforating  arteries. 

The  three  perforating  arteries  emerge  on  the  posterior 
aspect  of  the  thigh,  biy  passing  through  tendinous  arches 
between  the  adductor  magnus  and  the  linea  aspera. 
They  anastomose  with  each  other^  with  the  circumflex 
and  ischiatic  arteries  above,  and  with  the  articular 
branches  of  the  popliteal  below.  The  profunda  escapes 
through  the  adductor  magnus,  close  to  the  linea  aspera, 
and  is  protected  from  pressure  by  a  tendinous  arch, 
which  is  thrown  across  the  bone.  It  makes  its  appear- 
ance at  about  an  inch  above  the  commencement  of  the 
popliteal  artery. 

The  Nerves  in  this  region  are  the  greater  and  lesser 
ischiatic.  The  continuation  of  the  lesser  ischiatic  is  seen 
upon  the  semi-tendinosus  muscle. 

The  Great  ischiatic  nerve  (^Jig*  6.  7.)  runs  down  the 
middle  of  the  posterior  femoral  region,  being  situated 
between  the  flexor  muscles  and  the  adductor  magnus. 
At  the  lower  third  of  the  thigh  it  divides  into  two  nerves 
of  nearly  equal  size,  the  popliteal^  0.,  and  peroneal^  8. 
Its  branches  are  simply  muscular  and  cutaneous. 

Popliteal  Region. 

The  lower  part  of  the  posterior  femoral  region  is  a 
surgical  region  of  some  importance,  the  popliteal.  We 
shall,  therefore^  describe  it  separately. 

The  popliteal  region  {fig*  5.)  is  a  diamond-shaped 
space,  bounded  above  on  each  side  by  the  two  ham- 
strings 1.  2.,  and  below  by  the  two  heads,  s.  3.,  of  the 
great  muscle  of  the  calf,  the  gastrocnemius.  On  dissect- 
ing back  the  integument,  a  large  vein,  8.,  which  runs  up 
the  middle  of  the  posterior  part  of  the  leg,  the  external 
saphenous,  is  seen  between  the  layers  of  the  superficial 
^scia.  To  this  several  cutaneous  veins  converge,  which 
must  be  divided  in  making  an  incision  for  the  purpose  of 
reaching  the  artery.  If  the  superficial  fascia  be  dissected 
away,  the  external  saphenous  vein  will  be  seen  passing 
through  an  oval  foramen  in  the  deep  popliteal  fascia,  to 
terminate  in  the  popliteal  vein. 
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out  being  observed,  unlesB  the 
dissector  proceed  cautiously. 
It  is  a  part  of  the  common 
deep  fascia  investing  the  entire 
limb.  Beneath  the  deep  fiuda 
is  a  quantity  of  adipose  sub- 
stance which  BIls  up  the  whole 
po^teal  space,  from  the  bone 
and  joint  to  the  surface,  and 
protects  and  supports  the  po- 
pliteal vessels  and  nerves. 

It  will  be  recollected,  that  at 
the  upper  part  of  this  popliteal 
space  the  great  tschiatic  nerve 
divides  into  two  branches  of 
nearly  equal  size  —  the  popli- 
teal and  peroneal.  The  [H>pli- 
teal,  *.,  runs  along  the  middle 
line  of  this  space,  from  apex 
to  apex  of  its  diamond- shaped 
area.  It  b  placsd  near  to  the 
surface,  andu  easily  found  on 
slightly  separating  the  adipose 
tissue.  Tnis  nerve  divides  the 
region  into  two  equal  halves: 
in  the  external  one  will  be 
found  two  small  nerves,  branches  of  the  popliteal  and 
peroneal,  c^ed  commumcatu  pt^lilei  and  tiommunicarti 

*  Fig.  S,  The  popliteal  region,  and  the  superficial  anatomy  of  tlie 
nJf  of  the  leg- 
No.  1.  The  iimer  hUDBtiiiig.  S.  The  outer  banntring.  3,  3.  . 
Hic  two  headi  of  aw  gasttOenemii»  miucle.  '4.  The  popliteal  arterf, 
ran,  and  nerve,  in  tbcu  relative  poiitioa  from  witbin  outwarda ;  the 
utery  beiDg  the  deepeM,  next  tlw  vein,  and  the  nerve  quite  auper- 
Sdal.  5.  The  terminatitHi  of  tlie  iacbiatic  nerve  dividing  into  the 
pi^liteal  nerve,  and  6.  the  peroneal,  7.  Hie  external  iaphenou* 
nerre,  formed  by  the  union  of  the  communicant  peroa«,  mun  the 
peroneal,  and  communicans  popUt«  <h)m  the  popliteal  nerve.  6. 
The  eitcRial  Baphenoug  vein.  9.  The  outer  border  of  the  aoleu* 
muule.      10.  The  tendo  Achillia. 
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iBagnu8>  and  the  lower  border  of  the  quadratus  femoris. 
It  inosculates  with  the  external  circumflex,  ischiatic,  and 
superior  perforating  arteries. 

The  three  perforating  arteries  emerge  on  the  posterior 
aspect  of  the  thigh,  by  passing  through  tendinous  arches 
between  the  adductor  magnus  and  the  linea  aspera. 
They  anastomose  with  each  other^  with  the  circumflex 
and  ischiatic  arteries  above»  and  with  the  articular 
branches  of  the  popliteal  below.  The  profunda  escapes 
through  the  adductor  magnus,  close  to  the  linea  aspera, 
and  is  protected  from  pressure  by  a  tendinous  arch, 
which  is  thrown  across  the  bone.  It  makes  its  appear- 
ance at  about  an  inch  above  the  commencement  of  the 
popliteal  artery. 

The  Nerves  in  this  region  are  the  greater  and  lesser 
ischiatic.  The  continuation  of  the  lesser  ischiatic  is  seen 
upon  the  semi-tendinosus  muscle. 

The  Great  ischiatic  nerve  (Jig.  6.  7.)  runs  down  the 
middle  .of  the  posterior  femoral  region,  being  situated 
between  the  flexor  muscles  and  the  adductor  magnus. 
At  the  lower  third  of  the  thigh  it  divides  into  two  nerves 
of  nearly  equal  size,  the  popliteal,  9.,  and  peroneal,  8. 
Its  branches  are  simply  muscular  and  cutaneous. 

Popliteal  Region, 

The  lower  part  of  the  posterior  femoral  region  is  a 
surgical  region  of  some  importance,  the  popliteal.  We 
shall,  therefore^  describe  it  separately. 

The  popliteal  region  (^fig*  5.)  is  a  diamond-shaped 
space,  bounded  above  on  each  side  by  the  two  ham- 
strings 1.  2.,  and  below  by  the  two  heads,  3.  3.,  of  the 
great  muscle  of  the  calf,  the  gastrocnemius.  On  dissect- 
ing back  the  integument,  a  large  vein,  8.,  which  runs  up 
the  middle  of  the  posterior  part  of  the  leg,  the  external 
saphenousy  is  seen  between  the  layers  of  the  superficial 
^cia.  To  this  several  cutaneous  veins  converge,  which 
must  be  divided  in  making  an  incision  for  the  purpose  of 
reaching  the  artery.  If  the  superficial  fascia  be  dissected 
away,  the  external  saphenous  vein  will  be  seen  passing 
through  an  oval  foramen  in  the  deep  popliteal  fascia,  to 
terminate  in  the  popliteal  vein. 


POPLITEAL    RBGION,  +1 

The  deep  popliteal  fueia  is 
'■'  thin,  and  will  be  removed  with- 
out being  observed,  unlew  the 
dissector  proceed  cautiousljr. 
It  is  a  part  of  the  common 
deep  &scia  investing  the  entire 
lin^  Beneath  the  deep  fawis 
is  a  quantity  of  adipose  sub- 
stance which  Slls  up  the  whole 
popliteal  space,  from  the  bone 
and  joint  to  the  surface,  and 
protects  and  supports  the  po- 
pliteal vessels  and  nerves. 

It  will  be  recollected,  that  at 
the  upper  part  of  this  popliteal 
space  the  great  ischiatic  nerve 
divides  into  two  branches  of 
J  nearly  equal  size  —  the  popli- 
teal and  peroneal.  The  popli- 
teal, 4.,  runs  along  the  middle 
line  of  this  space,  from  apex 
to  apex  of  its  diamond-shaped 
area.  It  is  placed  near  to  die 
sur&ce,  and  is  easily  found  on 
slightly  separating  the  adipose 
tissue.  Tnis  nerve  divides  the 
region  into  two  equal  halves: 
in  the  external  one  will  be 
found  two  small  nerves,  branches  of  the  popliteal  and 
peroneal,  called  commieniaau  p<y)litei  and  oonimuniixmt 

*  Fig.  S.  The  popliteal  region,  and  the  luperScial  anatomjr  of  the 
alt  at  the  leg. 

Mo>  I.  The  ioner  hamttiing.  S.  Tbe  outer  hunatring.  3,  3. 
TTw  two  hewlBof  itegasttoeiiemliu  miucle.  '4.  The  popliiealarterf, 
veiti,  and  tieTTe,  in  tbax  relatiie  pgaitioii  from  within  outwards ;  tbe 
atlery  being  the  deepest,  next  tbe  rein,  and  the  nerre  quite  super-. 
fidal-  5.  The  lermination  of  tbe  ischiatic  nerve  dividing  into  the 
popliteal  nerve,  and  6.  the  permeal.  7.  Tbe  exlanal  saphenoua 
nerve,  formed  b;  the  anion  of  the  communican*  peronti,  m>m  the 
peroneal,  and  communicaiu  poplito  Irom  tbe  popliteal  nerve.  8. 
llie  external  saphenoua  v«n.  9.  The  outer  border  of  the  soleus 
nniacle.     10.  The  tendo  AchilHs. 
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peromd^  and.the  peroneal  nerve  itself,  6.,  Lying  along  the 
tendon  of  the  biceps  muscle. 

To  the  inner  side  of  the  popliteal  nerve,  at  a  variable 
depth,  is  the  popliiecU  vem^  to  which  the  external  saphe- 
nous vein  will  serve  as  a  guide,  and  to  the  inner  side  of 
the  vein,  and  still  deeper,  resting  on  the  femur,  is  the 
popliteal  artery.* 

Operation,  •—  In  what  then  does  the  operation  for  tying  this  artery 
consist?— -J(^n  Hunter's  operation,  as  it  is  frequently  called,  in 
eompliment  to  that  great  surgeon,  for  it  was  his  excellent  know- 
ledge of  practical  anatomy,  that  bestowed  upon  surgery  this  valuable 
discovery  for  the  cure  of  aneurism.  Why  \  it  consists  in  making  a 
longitudinal  incision  along  the  middle  of  the  popliteal  space,  which 
shall  divide  the  integument,  the  superficial  /iucia,  remembering  the 
external  saphenous  vein,  the  deep  foida,  then  cautiously  making^ 
your  way  through  the  adipose  substance,  a  little  to  the  inner  side  of 
the  middle  line,  down  to  the  artery,  hooking  around  it  with  the  aneu- 
rismal  needle,  and  tying  the  ligature. 

In  the  upper  part  of  the  popliteal  space,  the  artery  lies  compaim- 
tively  superficially ;  and  is  altogether  to  the  inner  side  of  the  popliteal 
nerve.  In  the  middle  portion  it  is  deepest :  and  between  the  heads  of 
the  gastrocnemius,  it  again  becomes  superficial,  but  is  crossed  by 
numerous  muscular  branches,  both  of  tbue  artery  and  nerve,  which 
would  greatly  interfere  with  the  progress  of  an  operation. 

'  The  floor  of  the  popliteal  space  is  formed  by  the 
expanded  inferior  extremity  of  the  femur,  by  the  Knee- 
joint,  and  by  the  popliteaJ  muscle  immediately  below 
the  joint. 

The  Popliteai  artery  (Jig.  4«.  5.)  runs  obliquely  out- 
wards, through  the  middle  of  the  popliteal  space,  from 
the  tendinous  opening  in  the  adductor  magnus,  to  the 
lower  border  of  the  popliteus  muscle,  where  it  divides 
into  the  anterior  and  posterior  tibial  arteries. 

Relations.  —  It  rests  first  on  the  femur,  then  on  the, 
posterior  ligament  of  the  knee-joint,  then  on  the  fascia 
covering  the  popliteus  muscle:  superficial  and  external 
to  it  is  the  popliteal  vein,  and  still  more  superficial  and 
externa],  the  popliteal  nerve* 
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Plan  of  the  relcOwns  of  the  popliteal  artery. 

Front.  ^ 

Popliteal  nerve. 
Popliteal  Tein. 

Inner  Side. 


Popliteal  artery. 


Outer  Side. 


Branches : 


Befdnd. 
Femur. 

Ligamentum  posticum  Winslowii. 
Popliteal  fascia. 


Superior  external  articular, 
internal  articular. 


Azjgos  articular, 
Inferior  external, 

internal, 

Sural. 

The  Superior  articular  arteries,  external  and  internal^ 
wind  around  the  femur  immediately  above  the  condyles, 
to  the  front  of  the  knee-joint,  anastomosing  with  each 
other,  with  the  external  circumflex,  the  anastoraoticf^ 
magna,  the  inferior  articular  and  the  recurrent  of  the  an- 
terior tibial.  The  external  passes  beneath  the  tendon  of 
the  biceps,  and  the  internal  through  an  arched  opening 
heneath  the  tendon  of  the  adductor  magnus. 

The  Azygos  articular  artery  pierces  the  posterior  liga- 
ment of  the  joint,  ligamentum  posticum  Winslowii,  and 
supplies  the  synovial  membrane,  in  its  interior. 

The  H^erior  articular  arteries  wind  around  the  head  of 
the  tibia,  immediately  below  the  joint,  and  anastomose 
with  each  other,  the  superior  articular  arteries,  and  the 
recurrent  of  the  anterior  tibial.  The  external  passes 
beneath  the  two  external  lateral  ligaments  of  the  joint, 
and  the  internal  beneath  the  internal  lateral  ligament. 

The  iSWra/ arteries  (sura,  the  calf)  are  muscular  branches 
of  large  size  and  variable  number,  distributed  to  the 
gastrocnemius  and  soleus  muscles. 

*  This  expressioa,  as  in  all  cases  of  dissection  of  the  posterior  aspect 
^  a  limb^  has  relation  to  the  dissector,  and  not  to  the  limb  itself. 
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OperatUm^  —  One  of  tiie  most  dificnlt  operatioiis  in  tfie  cndre 
body  it  the  ligature  of  the  posterior  tibial  arterj,  in  tiie  vpper  third 
of  its  Goone.  it  is  happS^  one  hardly  ever  icqulied,  excepting  in 
the  case  of  accidental  wound,  where  both  extremities  of  the  Tessel 
must  be  secured.  An  incision,  five  or  six  inches  in  length,  is  made 
parallel  widi  the  inner  border  of  the  tibia,  and  about  half  an  inch 
distant.  This  will  diride  the  mt^umemt,  tt^erfieial  figcki,  and  deep 
Jncia  i  the  border  of  the  gastrocnemius  is  then  to  be  bdd  aside,  and 
another  incision  of  the  same  extent  with  the  (nvcedii^  made  through 
the  soleus  down  to  the  intermuscular  ISucia.  Mlien  the  intermuscular 
fascia  is  clearly  exposed,  it  may  be  slit  up.  The  artery,  with  its  venae 
comites  and  nenre,  lie  immediately  beneath  it,  near  the  middle  line  of 
the  1^,  and  resting  upon  the  tibiidis  posticus  muscle.  The  nerve  lies 
upon  the  artery,  or  directiy  to  its  outer  side* 

At  the  ankle,  an  incision  two  inches  in  length  is  sufficient.  It 
must  be  directed  obliquely  from  the  inner  border  of  the  tendo 
Achillis,  to  the  point  of  the  internal  malleolus,  or  in  the  opposite 
direction,  as  nuty  be  most  conyenient.  It  will  diride  the  mtegu^ 
meni,  tuperfidai  fasda,  and  deep  fiadau  The  noct  step^  in  the  living 
subject,  would  be  to  feel  for  the  pulsation  of  the  artery  ;  but,  in  the 
dead,  the  student  will  find  the  sheath  containing  the  vessels  at  about 
three  quarters  of  an  inch  from  the  edge  of  the  malleolus.  The  nerve 
lies  to  the  outer  side  of  the  artery.  If  the  student  open  a  riieath  lying 
immediately  under  cover  of  the  malleolus,  he  will  find  it  to  contain 
the  tendons  of  the  flexor  longus  digitorum  and  tibialis^  posticus 
muscles.  And  if  he  get  too  near  to  the  tendo  Achillis,  he  will  open 
the  sheath  of  the  tendon  of  the  flexor  longus  pollicis. 

Branches.  —  The  Peroneal  artery  is  given  off  from  the 
posterior  tibial,  at  about  two  inches  below  the  lower 
border  of  the  popliteus  muscle ;  it  inclines  outwards,  and 
runs  along  the  inner  border  of  the  fibula  to  its  lower 
third,  where  it  divides  into  its  two  branches,  anterior  and 
posterior  peroneal. 

Relations.  — >  It  rests  upon  the  tibialis  posticus,  and  is 
covered  in  by  the  flexor  longus  pollicis,  having  the  fibula 
to  its  outer  side. 

Plan  of  the  relaikms  of  the  petoneal  arterj. 

In  Front, 

Intermuscular  fiocta^ 
Flexor  longus  pollicis. 


Peroneal  artery. 


Outer  Sde, 
Fibula. 


BMnd. 
Tibialis  posticus. 
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Operation,  —  From  ihe  very  deep  poritioa  of  the  fibnlar  arteiy 
beneath  the  flexor  longus  pollids  muscle^  and^behind  the  fibula,  this 
is  a  very  difficult  c^yeratioii.  This  may  well  be  conceived,  when  it  is 
recollected  that  it  has  been  proposed  to  saw  away  a  portion  of  the 
bone  to  reach  the  artery.  Like  the  operation  on  the  upper  part  of  the 
tibial  arteries,  it  is  not  likely  to  be  required  excepting  in  the  case  of 
acddental  wound.  Tlie  operation  is  performed  in  the  middle  third  of 
the  leg,  previously  to  the  division  of  the  artery  into  the  anterior  and 
posterior  peroneal.  An  incision,  four  or  five  inches  in  length,  must 
be  made  parallel  widi  and  at  about  an  inch  distant  from  the  fibula, 
the  integument,  superficial  and  deep  fasda,  being  dravm  aside. 
The  soleus  and  intermuscular  fascia  must  be  divided  to  the  same 
extent.  The  flexor  longus  pollicis  is  then  to  be  separated  from  the 
fibula,  and  drawn  outwuds.  Beneath  this  muscle,  by  the  side  of  the 
fibula,  will  be  found  the  artery.     It  has  no  accompanying  nerve. 

The  Anterior  peroneal  artery,  at  the  lower  third-of  the 
I^>  pierces  the  interosseous- membrane,  and  is  distributed 
on  the  front  of  the  outer  malleolus,  anastomosing  with 
the  external  malleolar  and  tarsal  arteries. 

The  Posterior  peroneal  continues  onwards  to  the  pos* 
tenor  aspect  of  the  outer  malleolus,  anastomosing  with 
the  anterior  peroneal,  tarsal,  external  plantar,  and  pos- 
terior tibial  arteries. 

The  Muscular  branches  are  distributed  to  the  muscles 
in  the  course  of  the  posterior  tibial  artery. 

The  Posterior  tibial  nervey  which  is  the  only  nerve  in 
Ais  region,  is  a  continuation  of  the  popliteal :  it  lies  at 
fint  to  the  outer  side  of  the  artery,  rests  upon  it  in  the 
middle  of  its  course,  and  then  gets  to  its  outer  side  again, 
in  which  situation  it  enters  the  sole  of  the  foot. 

Sole  of  the  Foot. 

Dmection,  —  The  sole  of  the  foot  is  best  dissected  by  carrying  an 
u^osion  around  the  heel,  and  along  the  inner  and  outer  borders  of  the 
fo(M,  to  the  great  and  little  toes.  This  incision  should  divide  the 
integument  and  superficial  fascia,  and  both  together  should  be  dissected 
from  the  deep  fascia,  as  far  forward  as  the  base  of  the  phalanges, 
^'beie  they  may  be  removed  from  the  foot  altogether. 

The  Stq^erficial fascia  is  closely  adherent  to  the  integu- 
ment ;  and,  when  thus  turned  up,  has  the  appearance  of 
a  dense  cushion  of  fat  held  down  at  numerous  points  by 
strong  cellular  tissue. 

The  Deepj  or  plantar  fascia^  is  a  beautiful  structure 
Btretched  between  the  under  surface  of  the  tuberosity  of 
the  calcaneum  and  the  bases  of  the  first  phalanges  of  the 
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toes.     It  thus  serves  a  double   purpose,  being   mainly 
instrumental  in  preserving  the  convexity  of  the  arch  of 
the  foot,  while  it  protects  from  injurious  pressure  the  sofl 
parts  between  it  and  the  bones.     This  fascia  is  divided 
into   three   portions,   a  middle   and  two  lateral.      The 
middle  portion  is  very  dense,  and  is  made  up  of  strong 
tendinous  fibres,  closely  interlaced  with  each  other.     It 
occupies  the  middle  of  the  sole,  and  terminates  towards 
the  toes  in  five  slips.     Each  of  these  slips  is  subdivided 
into  two  smaller  slips,  which  are  inserted  into  the  sides  of 
the  base  of  the  first  phalanx  of  each  toe,  and  give  passage 
to  the  flexor  tendons.     The  lateral  portions  are  compar- 
atively thin.     They  cover  the  muscles  on  the  sides,  and 
are  continuous  with  the  deep  fascia  on  the  dorsum  of  the 
foot.     At  the  junction  of  the  middle   with  the  lateral 
portions,  two  septa  are  sent  inwards,  and  are  attached  to 
the  under  surface  of  the  tarsal  bones.     These  two  par- 
titions divide  the  muscles  into  three  groups,  a  middle  and 
two  lateral. 

The  lateral  portions  of  the  plantar  fascia  are  easily 
removed  from  the  muscles.  The  middle  portion  must  be 
divided  through  its  middle,  and  each  extremity  raised 
separately ;  the  anterior  towards  the  toes,  from  which  it 
may  be  divided;  the  posterior  towards  the  os  calcis: 
this,  however,  cannot  be  effected  without  dividing  many 
of  the  muscular  fibres  of  the  flexor  brevis  digitorum, 
which  arise  from  the  surface  of  the  fascia. 

The  muscles  of  the  sole  of  the  foot  may  be  arranged  in 
four  layers :  — 

JFirst  Layer. 

Abductor  pollicis. 
Abductor  minimi  digiti. 
Flexor  brevis  digitorum. 

Second  Layer. 

Tendon  of  the  flexor  longus  pollicis, 
Tendons  of  the  flexor  longus  digitorum, 
Accessorius, 
Lumbricales  (4). 

Tliixd  Layer. 
Flexor  brevis  pollicis. 
Adductor  pollicis. 
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Flexor  brevis  minimi  digiti, 
Transversus  pedis. 

Fourth  Layer. 
Three  plantar  interossei  (all  adductors). 

The  Abductor  pollicis  lies  along  the  inner  border  of  the 
foot ;  it  arises  by  two  heads,  between  .which  the  tendons 
of  the  long  flexors,  arteries,  veins,  and  nerves  enter  the 
sole  of  the  foot.  One  head  arises  from  the  inner  side  of 
the  tuberosity  of  the  os  calcis,  the  other  from  the  in- 
temal  annular  ligament  and  tuberosity  of  the  scaphoid 
bone.  Insertion,  into  the  base  of  the  first  phalanx  of 
the  great  toe. 

The  Abductor  minimi  digiti  lies  along  the  outer  border 
of  the  sole  of  the  foot.  It  arises  from  the  outer  side  of 
the  OS  calcis,  and  from  the  base  of  the  metatarsal  bone 
of  the  little  toe,  and  is  inserted  into  the  base  of  the  first 
phalanx  of  the  little  toe. 

The  JFTexor  brevis  digitorum  (perforatus)  is  placed  be- 
tween the  two  preceding  muscles.  It  arises  from  the 
under  surface  of  the  os  calcis  and  plantar  fascia,  and  is 
inserted  by  four  tendons  into  the  base  of  the  second 
phalanx  of  the  four  lesser  toes.  Each  tendon  divides^ 
previously  to  its  insertion,  to  give  passage  to  the  tendon 
of  the  long  flexor :  hence  its  cognomen  perforatus. 

These  muscles  are  to  be  divided  posteriorly  from  their 
origin,  and  anteriorly  through  their  tendons,  and  removed. 
This  will  bring  into  view  the  second  layer,  and  the 
external  plantar  artery  and  nerve,  which  lie  obliquely 
across  it. 

At  the  point  where  the  tendons  of  the  long  flexors 
cross  each  other,  a  communicating  slip  is  sent  between 
them,  which  associates  their  action. 

The  Muscidus  ticcessorius  arises  by  two  slips  from 
either  side  of  the  tuberosity  of  the  os  calcis  ;  the  inner 
slip  being  fleshy,  the  outer  tendinous.  It  is  inserted  into 
the  outer  side  of  the  tendon  of  the  flexor  longus  digi- 
torum. 

The  IJumbriccdes  (lumbricus,  an  earthworm)  are  four 
little  muscles  arising  from  the  tibial  side  of  the  tendons 
of  the  flexor  longus  digitorum,  and  inserted  into  the 
expansion  of  the  extensor  tendons,  and  into  the  base 
of  the  first  phalanx  of  the  four  lesser  toes. 
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Dissection.  —  To  expose  the  third  layer  of  muscles  without  dis- 
turbing the  vessels ;  cut  the  tendons  of  the  long  flexors  across  through 
the  insertion  of  the  accessorius,  and  draw  that  muscle  with  the  tendons 
backwards,  by  means  of  hooks,  and  snip  off  the  digital  extremities  of 
the  tendons.  A  L'ttle  cleaning  of  fiit  and  cellular  tissue  will  then 
bring  clearly  into  view  the  third  layer  of  muscles.  In  this  dissection 
the  branches  of  the  internal  plantar  nerve  will  run  considerable  risk, 
unless  the  student  be  careful. 

The  Flexor  brevispoUicis  cerises  by  a  pointed  tendinous 
process  from  the  side  of  the  cuboid^  and  from  the  external 
and  middle  cuneiform  bones,  and  is  inserted  by  two  heads 
into  the  base  of  the  first  phalanx  of  the  great  toe.  Two 
sesamoid  bones  are  developed  in  the  tendons  of  insertion 
of  these  two  heads,  and  the  tendon  of  the  flexor  longus 
poUicis  lies  in  the  groove  between  them. 

The  Adductor  pollicis  arises  from  the  cuboid  bone, 
from  the  sheath  of  the  tendon  of  the  peroneus  longus, 
and  from  the  base  of  the  third  and  fourth  metatarsal 
bones.  It  is  inserted  into  the  base  of  the  first  phalanx  of 
the  great  toe. 

The  Flexor  brevis  minimi  digiti  arises  from  the  base  of 
the  metatarsal  bone  of  the  little  toe,  and  from  the  sheath 
of  the  tendon  of  the  peroneus  longus.     It  is  inserted  into 
the  base  of  the  first  phalanx  of  the  little  toe. 

The  Transversus  pedis  arises  by  fleshy  slips  from  the 
heads  of  the  metatarsal  bones  of  the  four  lesser  toes. 
Its  tendon  is  inserted  into  the  base  of  the  first  phalanx  of 
the  great  toe. 

The  plantar  interossei  muscles  (page  64*,)  must  be 
lefl  until  the  arteries  and  nerves  have  been  dissected  and 
studied. 

Actions.  —  The  actions  of  the  muscles  in  the  sole  of 
the  foot  are  implied  in  their  names.  See  analysis  (page 
64.) 

Arteries  of  the  Sole  of  the  Foot. 

The  Arteries  of  the  sole  of  the  foot  are  the  internal  and 
external  plantar,  the  terminal  branches  of  the  posterior 
tibial  artery.  Their  distribution  may  be  thus  expressed 
in  a  tabular  form :  -^ 

rintemal  plantar 

roniscukr. 

'  anterior  perforating. 

collateral. 

perforating. 


imcernai  pianiar 
roniscukr. 
extemd  pknUr  -j  figital  f 
[^posterior  [ 
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The  posterior  tibial  artery  immediatelj  behind  the 
loner  malleolus  diyides  into  its  two  termbal  branches. 

The  Internal plantOTy  the  smaller  of  the  two,  runs  along 
the  inner  border  of  the  foot  between  the  abductor  pollicis 
and  flexor  brevis  digitorum  muscles,  and  supplies  the  inner 
border  of  the  foot  and  great  toe. 

The  Sxtemal plantar  artery  passes  obliqudy  outwards 
between  the  first  and  second  layer  of  plantar  muscles  to 
the  fifth  metatarsal  space.  It  then  turns  horizontaDy  in- 
wards between  the  second  and  third  layers  to  the  first 
metatarsal  space,  where  it  inosculates  with  the  commu- 
nicating branch  from  the  dorsalis  pedis.  The  horizontal 
portion  of  the  artery  describes  a  slight  curve,  having  the 
convexity  forwards.     This  is  the  plantar  arch. 

Branches. — 1st.  Muscular^  to  the  muscles  in  the  sole  of 
the  foot.  2d.  The  diffiialy  four  in  number,  pass  forwards  to 
the  clefl  between  the  toes,  and  divide  into  collateral 
branches,  which  supply  the  sides  of  the  three  external 
toes,  and  the  outer  side  of  the  second.  At  the  bifurcation 
of  the  toes,  a  small  branch  is  sent  upwards  from  each 
digital  artery  to  inosculate  with  the  interosseous  branches 
of  the  metatarsea;  these  are  the  anterior  perforating 
arteries. 

3d.  The  Posterior  perforating  are  three  small  branches 
which  pass  upwards  between  the  heads  of  the  three  ex- 
ternal dorsal  interossei  muscles,  to  inosculate  with  the 
arch  fi>rmed  by  the  metatarsea  artery. 

Nerves  of  the  Sole  of  the  FooL 

The  Nerves  of  the  sole  of  the  fiK>t  are,  like  the  arteries, 
the  internal  and  external  plantar  (Jig*  6.  12.),  terminal 
branches  of  tlie  posterior  tibial. 

(internal  plantar  -I  three  toes  and  a  half. 
,       ,    ,    ,     J  one  toe  SBd  a  half. 
"»«"^P'"°^1  sole  of  the  foot. 

There  is  a  difference  in  the  distribution  of  the  nerves 
in  this  region,  as  contrasted  with  the  arteries  which  it  is 
difficult  to  explain.  However,  as  far  as  the  student  is 
concerned)  it  may  be  possibly  as  easy  to  recollect  by 
a  mnemonic  of  opposition  as  of  resemblance. 

Thus  the  external  plantar  artery  supplies  three  toes 
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and  a  half,  and  the  nerve  one  and  a  half.  The  internal 
plantar  artery  supplies  half  a  toe,  and  the  nerve  three  and 
a  half. 

The  Internal  plantar  nerve,  larger  than  the  external, 
lies  in  the  fissure  between  the  abductor  pollicis  and  flexor 
brevis  digitorum,  and  divides  into  four  branches,  which 
pass  forwards  between  the  first  and  second  layers  of  mus- 
cles to  be  distributed  to  the  three  inner  toes  and  one  side 
of  the  fourth. 

The  External  plantar  nerve,  the  smaller  of  the  two,  fol- 
lows the  course  of  the  external  plantar  artery,  to  the 
outer  border  of  the  musculus  accessorius,  beneath  which 
it  sends  several  large  muscular  branches  to  supply  the 
sole  of  the  foot.  It  then  gives  branches  to  the  outer  bor- 
der of  the  foot,  and  sends  forwards  two  digital  branches 
to  supply  the  little  toe  and  one  half  the  next. 

When  the  arteries  and  nerves  have  been  examined,  the 
muscles  may  be  removed  which  impede  the  view  of  the 
plantar  interossei.  The  plantar  interossei  mtiscles  are  three 
in  number,  and  are  placed  upon  rather  than  betw^een  the 
metatarsal  bones.  They  arise  from  the  base  of  the  meta- 
tarsal bones  of  the  three  outer  toes>  and  are  inserted  into 
the  inner  side  of  the  extensor  tendon,  and  base  of  the  first 
phalanx  of  the  same  toes.  In  their  action  they  are  all 
abductors. 

When  the  anatomy  of  the  muscles,  vessels,  and  nerves 
of  the  sole  of  the  foot  is  completed,  and  the  student  is 
preparing  to  study  the  ligaments,  he  should  lay  open  the 
groove  in  the  cuboid  bone  by  dividing  the  ligamentous 
sheath  in  which  it  is  contained,  and  expose  the  tendon  of 
the  peroneus  longus  in  its  passage  across  the  foot,  to  its 
insertion  into  the  base  of  the  metatarsal  bone  of  the  great 
toe.  In  that  portion  of  the  tendon  which  lies  in  contact 
with  the  cuboid,  he  will  find  a  sesamoid  bone.  In  some 
instances  the  deposit  of  bone  has  not  taken  place,  and  the 
thickening  in  that  portion  of  the  tendon  is  merely  fibro- 
cartilaginous. 

Analysis  of  the  Arrangement  and  Actions  of  the  Muscles  of 

the  lower  Extremity. 

The  lower  extremity  is  composed  of,   1st.  the  femur; 
2d.  the  tibia  and  fibula ;  Sd.  the  tarsus ;  4th.  the  toes.   The 
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trunk  is  the  fixed  point  from  which  arise  the  muscles  that 
move  the  thigh.  The  articulation  of  the  hip  is  an  uni- 
versal joint ;  hence  the  movements  are  very  numerous, 
but  they  may  all  be  referred  to  the  four  primary  direc- 
tions, ^/S»rtrar<29,  bctekwardsy  inwards^  outwards,  to  which  is 
added  rotation  on  its  axis. 

The  articulation  of  the  femur  with  the  tibia  is  a  hinge 
joint,  and  is  therefore  applicable  only  to  flexion  and  ex- 
tension  :  the  muscles  performing  these  actions,  arise  from 
the  pelvis  and  femur.  But  as  we  descend,  we  find  the 
length  of  the  bones  diminishing  while  their  numbers  in- 
crease. The  foot  is  a  compound  organ  made  up  of  a  num- 
ber of  parts,  each  part  performing  distinct  movements.. 
We  are  therefore  prepared  to  find  a  number  of  muscles 
destined  to  supply  these  demands.  But  numerous  as  they 
really  are,  they  may,  by  a  careful  analysis,  be  arranged 
and  grouped  under  a  few  simple  actions. 

The  movements  of  the  tarsus  may  be  referred  to  four 
heads,y2extVm,  extension^  adduction,  ctbdttction,  the  two  latter 
actions  being  very  imperfect.  The  muscles  performing 
these  movements  are  the  following :  — 

Flexion,  Extension, 

Tibialis  anticus,  Tibialis  posticus, 

Peroneus  tertius.  Peroneus  longus. 


brevis,  and  where 
forcible  action  is  required 
as  in  walking. 

Gastrocnemius, 

Plantaris, 

Soleus. 

Adduction,  Abdtiction. 

Tibialis  anticus,  Peroneus  longus, 

• posticus.  '■  brevis. 

The  movements  of  the  toes  may  in  the  same  manner 
be  reduced  to  precisely  the  same  simplicity  of  action 
thus :  — 

Flexion.  Fxtension, 

Flexor  longus  digitorum.         Extensor  longus  digitorum. 

—  brevis  digitorum,         brevis  digitorum.  ^ 

accessorius, 

—  minimi  digiti. 
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Adduction,  Abdueium. 

int^rAaa^i  /  ^  ^^^^sal.         Intcrossei,  3  dorsal. 
"^^^^^^^^  \  S  plantar.       Abductor  minimi  d^iti.     ' 

The  great  toe,  like  the  thumb  in  the  hand,  enjoys  an 
independence  of  action,  and  is  dierefore  provided  with 
distinct  muscles  to  perform  its  movements.  But  even 
here  the  direction  of  the  actions  is  nothing  more  than  is 
possessed  by  each  of  the  other  toes,  and  may  be  referred 
to  the  same  plan,  thus  :  — 

Flexion.  Extension^ 

Flexor  longus  pollicis^  Extensor  proprius  pollicis, 

'  brevis  pollicis.  ■  brevis  digitorum. 

Adduction,  Abduction. 

Adductor  pollicis.  Abductor  pollicis. 

The  only  muscles  excluded  from  this  table  are  the  lum- 
bricales,  four  small  muscles,  which,  from  their  attachments 
to  the  tendons  of  the  long  flexor,  appear  to  be  assistants 
to  their  action  ;  and  the  transversus  pedis,  a  small  muscle 
placed  transversely  in  the  foot  across  the  heads  of  the 
metatarsal  bones,  which  has  for  its  ofEce  the  drawing  to- 
gether of  the  toes. 
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THE   XTPPER  EXTREMITY. 

The  upper  extremity  is  the  member  developed  from 
the  upper  part  of  the  thoracic  arch,  as  the  lower  ex- 
tremity is  the  member  developed  from  the  pelvic  arch. 
It  consists  of  an  apparatus  of  bones,  joints,  muscles, 
vessels,  and  nerves,  and  is  covered  by  the  common  in- 
vestments of  the  entire  body,  viz.  the  deep  and  super- 
ficial fascia,  and  the  integument. 

The  bones  of  the  upper  extremity  are  the  clavicle, 
scapula,  humerus,  radius  and  ulna,  carpal,  metacarpal, 
and  phalanges.  The  clavicle  is  the  medium  of  connection 
between  the  upper  extremity  and  the  rest  of  the  skeleton ; 
it  is  the  fulcrum  of  action  of  the  entire  limb,  and  is 
prominently  characteristic  of  animals  possessing  great 
power  in  their  arms,  as  man,  the  bat,  the  mole,  birds,  &c. 
The  scapula  is  a  flat  bone,  and  afibrds  by  its  construction 
peculiar  advantages ;  giving  origin,  by  its  extensive  sur- 
face, to  a  number  of  muscles,  and  being  itself  movable 
on  the  c(»ivexity  of  the  thorax.  This  is  the  bone  which 
secures  the  connection  of  the  arm  to  the  trunk,  and 
provides  for  all  that  diversity  of  movement  so  charac- 
teristic of  the  upper  extremity,  and  which  entitles  it  to 
the  designation  of  an  <<  universal  joint."  The  next  bones, 
the  humerus^  radius^  and  ulna,  have  for  their  o£5ce  the 
extension  of  the  limb,  for  the  purpose  of  supplying  to 
the  beautiful  apparatus  of  the  hand  all  the  advantages 
which  are  to  be  obtained  by  a  voluntary  approximation  or 
extension  from  the  body.  They  are,  therefore,  denomi- 
nated long  bones,  and  like  all  bones  of  this  class  are 
divisible  into  a  shaft,  an  upper  and  a  lower  extremity. 
The  shafl  is  more  or  less  cylindrical  and  smooth,  whilst 
the  extremities  are  projectea  into  processes  which  serve 
as  levers  for  the  attachment  and  action  of  muscles.  The 
eairpus  is  an  assemblage  of  small  bones  belonging  to  the 
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class  of  short  bones.  They  are  all  slightly  movable  upon 
each  other,  and  bestow  pliancy  and  strength  by  means  of 
the  mutual  yielding  which  exists  between  them.  The 
metacarpal  bones  and  phalanges  are  long  bones,  of  a 
length  proportionate  to  the  arm  and  to  the  moving  powers 
which  are  intended  for  their  action  ;  they  give  breadth 
and  extent  to  the  hand,  and  facility  in  all  the  movements 
which  that  important  organ  is  destined  to  perform. 

The  MtLScles  are  naturally  divided  into  groups,  which 
concur  mutually  in  certain  actions  that  are  obviously 
necessary  to  the  effective  movements  of  the  limb.  The 
distribution  of  these  groups,  with  their  corresponding 
duties,  will  be  best  seen  in  a  tabular  analysis,  thus :  — 


Anterior  Thoracic  Group, 

Pectoralis  major. 
Pectoralis  minor. 
Subclavius. 
Serratus  magnus. 


Subscapularis. 
Supra-spinatus. 
Infra- spinatus. 
Teres  minor. 
Teres  major. 


Posterior  Thoradc  Group. 

Trapezius. 

Levator  anguli  scapulas. 
Rhomboideus  major. 
Rhomboideus  minor. 


Humeral  Group, 

Latissimus  dorsi. 
Pectoralis  major. 
Deltoid. 
Coraco-bracbialis. 


Anterior  Brachial  Group, 

Biceps. 
Bracbialis  anticus. 


Posterior  Brachial  Group. 

Triceps. 
Anconeus. 


FORX^A&M. 


Anterior  Group, 

Pronator  radii  teres. 
Pronator  radii  quadratus. 
Flexor  carpi  radialis. 
Flexor  carpi  ulnaris. 
Flexor  digitorum  sublimis. 
Flexor  digitorum  profundus. 
Flexor  pollicis  longus. 
Palmaris  longus. 


Posterior  Group. 


Supinator  radii  longus. 
Supinator  radii  brevis. 
£xtensor  carpi  radialis  longior. 
Extensor  carpi  radialis  brevior. 
Extensor  carpi  ulnaris. 
Extensor  communis  digitorum. 
Extensor  minimi  digiti. 
Extensor  pollicis  ossis  metacarpi. 
Extensor  pollicis  primi  internodii. 
Extensor  pollicis  secundi  internodii. 
Extensor  indicis. 
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•  •  *  • 

Hand. 

Radial  Group,  Ulnar  Group, 

Flexor  ossis  metacarpi.  Palmaria  brevia. 

Flexor  brevis  pollicis.  Flexor  osais  metacarpi. 

Abductor  pollicis.  Flexor  brevis  minimi  digiti. 

Adductor  pollicis.  Abductor  minimi  digiti. 

Palmar  Group. 

Lumbricales. 
Interossei  palmares. 
Interossei  dorsales. 

The  Anterior  and  posterior  ^loracic  groups  preserve  the 
fixity  and  steadiness  of  the  shoulder,  and  render  it  capable 
of  supporting  heavy  weights  and  becoming  the  point  of 
resistance  to  the  actions  of  the  humeral  muscles.  They 
also  move  the  scapula  freely  on  the  chest,  and  afford  all 
the  advantages  of  the  strongest  articulation  by  bone. 
The  humeral  group  carries  the  arm  throughout  all  that 
circle  of  motion  which  is  so  necessary  to  an  universal 
joint,  and  so  valuable  in  application  to  its  extensive"  uses. 
The  muscles  of  the  anterior  brachial  group  are  the  flexors 
of  the  elbow,,  the  perfect  flexion  of  the  joint  being  pro- 
cured by  an  advantageous  attachment  to  both  the  radius 
and  ulna.  The  posterior  brachial  group  is  the  antagonist 
to  the  former,  and  extends  the  fore-arm.  Now,  it  is  fair 
to  anticipate,  that  as  the  bones  increase  in  number,  and 
the  limb  is  carried  farther  from  the  centre,  the  movements 
will  increase  in  proportionate  ratio.  The  movements  of 
the  shoulder  were  those  of  totality  :  the  motions  of  the 
scapulo-humeral  joint  were  of  the  most  simple  kind,  such 
as  would  result  from  the  application  of  a  round  ball  against 
a  shallow  socket ;  those  of  the  elbow  were  in  one  direction 
only,  flexion  and  extension ;  but  the  vrrist  requires  an 
apparatus  for  the  action  of  the  powerful  twist  which  is  so 
remarkable  in  that  joint.  And  this  is  provided  for  by 
two  pairs  of  the  muscles  of  the  fore-arm,  the  pronators 
and  supinatorsy  the  former  throwing  the  wrist  and  hand 
inwards,  the  latter  outwards.  Now  this  action  could  not 
be  effectively  produced  without  the  exertion  of  muscular 
force  upon  the  axis  of  support  to  the  wrist;  and  we 
therefore  find  that  the.  radius  alone  articulates  with  the 
wristy  and  adminbters  to  all  its  movements,  while  the 
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ulna  is  reserved  as  the  especial  agent  in  the  motions  of 
the  elbow.  Besides  pronation  and  supination,  the  wrist 
possesses  powerful  flexion  and  extension,  and  to  this 
office  are  assigned  the  next  musciea,  Jlexores  and  extensores 
carpi.  The  fingers  are  simply  supplied  for  all  their 
numerous  movements  of  flexion  and  extension,  by  three 
flexors  situated  in  the  fore-arm,  and  six  extensors;  one 
flexor  and  three  extensors  being  intended  for  the  especial 
use  of  the  thumb.  The  remaining  muscle,  the  palmaris 
longus,  is  an  extensor  of  the  palmar  fascia,  which  provides 
by  its  strength  and  elasticity  for  a  powerful  resistance  to 
shocks  received  upon  the  surface  of  the  hand.  The 
muscles  of  the  hand  are  flexors,  abdtictors,  and  adductors. 
The  short  flexors  of  tne  thumb  and  little  finger  are 
necessary  to  the  strength  of  grip  so  characteristic  of  the 
human  hand.  All  the  remaining  muscles  are  abductors 
and  adductors  (see  flg.  10.),  with  the  exception  of  the 
palmaris  brevis,  which  contracts  the  integument  on  the 
side  of  the  hand,  and  the  lumbricales,  which  are  accessory 
in  their  actions  to  the  deep  flexor.  The  abductor  and 
adductor  of  the  thumb  are  known  by  those  names ;  the 
analogous  muscles  of  the  index  finger  are  the  first  dorsal 
and  first  palmar  interossei ;  of  the  middle  finger  the  two 
next  dorsal  interossei ;  of  the  ring  finger  the  fourth  dorsal 
and  second  palmar ;  and  of  the  little  finger  the  abductor 
minimi  digiti  and  third  palmar  interosseus.  These  move- 
ments of  abduction  and  adduction  are  highly  valuable  in 
the  grasp  of  large  or  irregular  bodies,  or  in  the  contraction 
of  the  bulk  of  the  hand  in  various  important  surgical 
manipulations. 

The  main  artery  for  the  supply  of  the  upper  extremity 
commences  within  the  thorax,  and,  arching  over  its  brim, 
passes  beneath  the  clavicle  ;  hence  it  is  named  sidxikeoian. 
On  quitting  the  side  of  the  chest,  it  is  received  into  the 
space  which  intervenes  between  the  scapula  and  ribs, 
and  acquires  the  name  of  that  space  axUldry,  It  then 
runs  along  the  arm  to  the  bend  of  the  elbow,  under  the 
name  of  brachwL  Now  it  is  an  established  principle  in 
the  distribution  of  arteries,  that  they  always  select  the 
most  protected  situations  for  their  course.  Thus  they  are 
constantly  placed  on  the  inner  side  of  the  limb,  and 
studiously  avoid  the  convexities  of  joints^  where  they 
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would  be  subjected  to  injury,  both  irom  external  pressure 
and  over  extension.  The  brachial  artery  is  therefore 
l^aced  along  the  inner  side  of  the  arm,  as  is  the  femorid 
in  the  thigh  ;  the  brachial  dips  deeply  into  the  space  <^ 
the  elbow,  as  does  the  popliteal  into  the  space  of  the 
ham.  s 

Arrived  at  the  bend  of  the  elbow,  the  brachial  artery 
accommodates  itself  to  the  augmented  lateral  breadth  of 
the  fore-arm,  and  its  increased  number  of  components,  the 
radius^  the  ulna^  and  intermediate  space,  by  dividing  into 
three  branches  corresponding  with  these  three  parts,  the 
two  bones  and  the  interosseous  space.  Its  branches, 
therefore,  are  radial^  ulna,  and  interosseous ;  as  in  the  leg 
we  find  the  posterior  tibial  and  fibular  corresponding 
with  the  two  bones,  and  the  anterior  tibial  with  the  in- 
terosseous space. 

The  Radial  artery  supplies  all  the  parts  placed  upon 
the  radial  side  of  the  f(Nre-arm,  and  passing  between  the 
two  heads  of  the  first  dorsal  interosseous  muscle,  is  dis- 
tributed to  the  thumb  and  deep  structures  in  the  hand, 
under  the  name  of  the  deep  palmar  arch.  The  Ulnar 
supplies  all  the  parts  placed  upon  the  tdnar  side  of  the 
fore-arm,  and  in  the  hand  forms  the  superficial  pcdmar 
archy  from  which  the  branches  pass  off,  which  are  distri- 
buted to  the  fingers. 

In  the  supply  of  branches,  the  muscles  necessarily  come 
in  for  a  large  share,  which  receive  no  names  unless  they 
assume  a  remarkable  magnitude,  as  the  profunda  arteries. 
Other  named  branches  owe  their  names  to  peculiarity  of 
structure,  and  are,  therefore,  easily  remembered.  But  the 
joints  which  are  exposed  to  pressure  and  are  uncovered, 
except  by  integument,  derive  an  abundant  supply  of 
branches  from  all  the  surrounding  sources.  For  instance, 
the  elbow  joint  is  provided  with  eight  nutrient  branches, 
the  superior  profunda,  and  its  posterior  articular  branch, 
inferior  profunda,  anastomotica  magna,  radial  recurrent, 
anterior  and  posterior  ulnar  recurrents,  and  interosseous 
recurrent.  The  knee  has  seven  named  branches,  the  wrist 
threes  and  the  ankle  four. 

Thus  it  may  be  shown  that  the  principle  of  arrange- 
ment of  the  arteries,  as  of  the  muscles  and  the  rest  of 
the  system^i  is  the  same  throughout  the  entire  body :  the 
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exceptions  are  individualities  that  associate  objects  of  im- 
portance and  interest  with  their  existence. 

The  Veins  of  the  upper  extremity  are  the  superficial 
and  the  deep:  the  former  are  placed  between  the  two 
layers  of  the  superficial  fascia,  the  latter  are  associated 
with  the  arteries.  All  the  arteries  of  the  limbs  and  trunk 
which  are  below  the  second  magnitude  are  accompanied 
by  two  veins,  named  **  VejuB  comites;"  thus  the  radial, 
ulnar,  ihterosseous,  and  brachial  arteries,  with  their 
■branches,  have  each  their  corresponding  venae  comites. 
The  axillary  and  subclavian  have  each  a  single  vein. 

The  Lymphatic  vessels  are  rarely  seen  in  an  ordinary 
dissection,  excepting  under  very  favourable  circumstances, 
as  in  anasarca,  when  they  are  sometimes  observed,  as 
white  opaque  threads,  traversing  the  transparent  jelly  like 
cellular  substance,  and  entering  the  lymphatic  glands  at 
all  points  of  their  circumference.  They  follow  in  their 
course  the  direction  of  the  veins  to  which  they  bear  a 
remarkable  analogy.  The  lymphatic  glands  are  accumu> 
lated  in  the  loose  cellular  tissue  of  the  axilla,  and  two  or 
three  may  be  met  with  in  the  course  of  the  basilic  vein. 

The  Nerves  of  the  upper  extremity  are  derived  from 
the  brachial  plexus  which  is  formed  by  the  four  last  cer- 
vical and  the  first  dorsal  nerves.  A  plexus  is  the  means 
by  which  nervous  branches  destined  to  a  single  apparatus 
are  associated  in  their  structure  previously  to  distribution^ 
so  that  the  sensations  of  each  filament  may  harmonise 
with  all  the  rest,  and  produce  the  unity  of  impulse  which 
is  necessary  to  perfect  action.  For  it  is  evident  that  if 
an  impression  were  received  by  the  terminal  filament  of 
any  one  nerve,  and  excited  a  refiex  movement,  without  a 
simultaneous  impression  upon  the  other  nerves  of  the 
same  limb  and  consequent  muscular  movement,  that  an 
opposition  of  action  would  result ;  which  is  inconsistent 
with  natural  and  healthy  function.  We  are,  therefore, 
interested  in  the  complex  interlacements  and  union  of  a 
number  of  nerves  in  the  formation  of  a  plexus,  when  we 
reflect  upon  the  important  benefits  which  such  a  disposi- 
tion confers. 

•  The  branches  which  are  given  off  by  the  brachial  or 
axillary  plexus  are,  1st.,  those  distributed  to  the  shoulder 
and  neighbouring  part  of  the  chest ;  and  2d.,  those  destined 
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to  the  arm.  The  former  are  named  thoracic  and  sca^ 
pular  :  the  latter  consist  <^  six  nerves ; — one,  which  sup* 
plies  the  muscles  about  the  shoulder  joint,  the  circumflex; 
two,  going  to  the  integument  of  the  arm,  extemeU  and 
intcnud  cutaneous  ;  and  three,  like  the  three  arteries,  sup« 
plying  the  fore-arm  and  hand,  mugculo-spircU,  ulnar,  and 
median. 

Let  us  now  proceed  to  the  dissecHan  of  the  upper  ex- 
tremity. ^ 

Distectiotu  —  Make  an  incisioa  along  the  line  of  the  clavicle,  from 
the  upper  part  of  the  sternum  to  the  acromion  process;  a  second 
along  the  lower  border  of  the  great  pectoral  muscle,  from  the  lower 
end  of  the  sternum  to  the  insertion  of  its  tendon  jnto  the  humerus  ; 
and  connect  the  two  by  a  third,  carried  longitudinally  along  the  mid- 
dle of  the  sternum;  The  int^ument  and  superficial  fascia  are  to  be 
dissected  off  the  fibres  of  the  muscle  together,  and  always  in  the  direc- 
tion of  their  course.  For  this  purpose  tbe  dissector,  if  he  have  the 
right  arm,  will  commence  with  the  lower  angle  of  the  flap ;  if  the 
left,  with  the  upper  angle.  He  will  thus  expose  the  pectoralis  major 
muscle  in  its  whole  extent. 

Muscles  of  the  Shoulder  and  upper  Arm. 

Anterior  Thoracic  Region, 

Pectoralis  major. 
Pectoralis  minor. 
Subclavius. 

The  PectorcUis  major  muscle  arises  from  the  sternal 
two  thirds  of  the  clavicle,  half  of  the  sternum  its  whole 
length,  and  from  the  cartilages  of  all  the  true  ribs,  ex- 
cepting the  first.  It  is  inserted  by  a  broad  tendon  into 
the  anterior  bicipital  ridge  of  the  humerus. 

That  portion  of  the  muscle  which  arises  from  the  cla- 
vicle, is  separated  from  that  connected  with  the  sternum 
by  a  distinct  cellular  interspace ;  hence  we  speak  of  the 
clavicular  portion  and  sternal  portion  of  the  pectoralis 
major.  The  fibres  from  this  very  extensive  origin  con- 
verge towards  a  narrow  insertion,  giving  the  muscle  a 
radiated  appearance.  But  there  is  a  peculiarit}'  about 
the  formation  of  its  tendon  which  must  be  carefully  noted. 
The  whole  of  the  lower  border  is  folded  inwards  upon  the 
upper  portion,  so  that  the  tendon  is  doubled  upon  itself. 
Another  peculiarity  results  from  this  arrangement :  the 
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fibres  of  the  upper  portion  of  the  muscle  are  inserted  into 
the  lower  part  of  the  ridge,  and  those  of  the  lower  portion 
into  the  upper  part. 

The  pectoralis  major  muscle  is  separated  from  the  del- 
toid W  a  deep  cellular  interspace,  in  which  are  seen  the 
cephalic  vein  and  the  descending  branch  of  the  thoracico' 
acromialis  artery.     (Fig-  7.  11.) 

t  DisKctioTi,  —  The  pectoialii  major  is  now  to  be  rtmored  by  diTid- 
ing  ita  6br«  along  tbe  lower  border  of  the  cUricle,  and  then  carrjiag 
ibe  iniiuoQ  perpendicularly  dovnwarda,  parallel  to  tbe  uemum,  and 
■t  about  three  iochea  from  its  border.  Diiide  tome  looie  cellular 
tiuue,  and  leieral  unall  branches  of  the  thoracic  arteries,  and  reflect 
tbe  muscle  outwai^  We  thus  bring  into  liev  a  region  of  consider- 
able iotereat,  from  which  the  fal  and  cellular  tissue  must  be  carefuUr 
remored. 

In  the  middle  of  this  region  is  the  pectoralis  minor 
muscle  (^.  7. 4.),  and  above  it  a  triangulw  space  boiuided 


•  Fig.  7.     The  vessels  and  nerrei  of  the  deep  pectoral  region. 
No.  1.  'Ibe  deltoid  muscle.     3.  Tbe  clavicle.     3.  The  subctariui 
muscle,  covered  in  by  the  coalo-coracoid  msmbnoe.     4.  The  pec< 
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superiorly  bj  the  costo-coracoid  membrane,  3.,  which  covers 
in  the  subciavius  muscle,  and  by  the  second  rib  and  two 
adjoining  interspaces  internally.  In  this  triangular  space, 
5.  are  found,  the  subclavian  vein,  6.,  the  subclavian  artery, 
7.,  and  the  brachial  plexus  of  nerves,  8.,  all  resting  on  the 
first  rib ;  the  acromial  thoracic,  ic,  and  superior  thoracic 
arteries,  9.,  with  their  veins  and  nerves,  and  the  cephalic 
vein,  11.  Below  the  pectoralis  minor,  the  axillary  artery 
is  seen  embraced  by  the  two  heads  of  the  median  nerve 
16.,  having  to  its  inner  side  the  axillary  vein,  and  in 
front  the  inferior  thoracic,  id.,  and  axillary  thoracic,  14., 
branches. 

The  Pectoralis  minor  arises  by  three  digitations  from 
the  third,  fourth,  and  fifth  ribs,  and  is  inserted  into  the 
coracoid  process  of  the  scapula. 

The  Svhclamus  muscle  arises  by  a  round  tendon  from 
the  cartilage  of  the  first  rib,  and  is  inserted  into  the  under 
surface  of  the  clavicle.  This  muscle  is  concealed  by  the 
costo-coracoid  membrane,  an  extension  of  the  deep  cer. 
Yical  fascia,  by  which  it  is  invested. 

Before  proceeding  any  farther  with  the  dissection  of 
the  arm,  the  student  should  turn  to  chapter  3.,  on  the 
Thorax,  and  commence  the  study  of  that  cavity. 

Lateral  Thoracic  Region. 

Serratus  magnus. 

The  Serratus  magnus  (serratus,  indented  like  the  edge 
of  a  saw,)  arises  by  fleshy  serrations  from  the  nine  upper 
ribs  excepting  the  first,  and  extends  backwards  upon  the 


tonilis  minor  muscle.  5.  The  triangular  space,  in  which  the  sub- 
claWan  artery  is  tied  below  the  clavicle ;  and  which  contains,  6.  The 
subclavian  vein.  7.  The  subclavian  artery.  8.  The  brachial  plexus 
c^  nerves.  9.  The  superior  thoracic  artery  and  nerve.  10.  The 
thoracic  branch  of  the  thoracico-acromialis  artery.  11.  The  descend- 
ing branch  of  the  thoracico-acromialis,  descending  by  the  side  of  the 
cephalic  vein.  12.  The  acromial  branch  of  the  thoracico-acromialis. 
13.  The  inferior  thoracic  artery  and  nerve.  14.  The  thoracico-alaris 
branch  of  the  axillary  artery.  15.  The  internal  cutaneous  and  ulnar 
nerves  resting  on  the  axillary  vein.  16.  The  median  nerve,  embrac- 
ing the  axillary  artery,  with  its  two  heads.  17.  The  external  cuta- 
neaoB  nerve,  piercing  the  coraco-brachialis  muscle.  1 8.  The  coraco- 
hnirhialis.     19.   The  biceps  muscle. 

E  2 
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side  of  the  chest,  to  be  inserted  into  the  whole  length  of 
the  base  of  the  scapula.  It  indigitates  by  means  of  its 
five  lower  serrations  with  the  obliquus  externus  abdo- 
minis. 

Subscapular  JRegion, 

Subscapularis. 

The  Subscapularis  muscle  arises  from  the  whole  of  the 
under  surface  of  the  scapula  excepting  the  superior  angle, 
and  terminates  by  a  broad  and  thick  tendon,  which  is 
inserted  into  the  lesser  tuberosity  of  the  humerus.  The 
tendon  of  this  muscle  forms  a  part  of  the  capsule  of  the 
joint,  and  is  lined  by  its  synovial  membrane. 

Acromial  JReffion, 

Deltoid. 

The  convexity  of  the  shoulder  is  formed  by  a  large 
triangular  muscle,  the  Deltoid  (A,  delta;  tiBoq,  resem- 
blance), which  arises  from  the  outer  third  of  the  clavicle, 
from  the  acromion  process,  and  from  the  whole  length  of 
the  spine  of  the  scapula.  Tlie  fibres  from  this  broad 
origin  converge  to  the  middle  of  the  outer  side  of  the 
humerus,  where  they  are  inserted  into  a  rough  triangular 
elevation.  This  muscle  is  remarkable  for  its  coarse  tex- 
ture, and  the  combination  of  tendinous  and  muscular 
fibres.  The  deltoid  muscle  may  now  be  cut  away  from  its 
origin,  and  turned  down  for  the  purpose  of  bringing  into 
view  the  muscles  and  tendons  placed  immediately  around 
the  shoulder  joint.  In  so  doing,  a  large  bursa  will  be  seen 
between  the  under  surface  of  the  muscle  and  the  head  of 
the  humerus. 

Bend  of  the  Elbow. 

Before,  however,  proceeding  any  farther  with  the  dissection  of  the 
shoulder,  it  would  be  advisable  to  study  the  superficial  anatomy  of 
the  bend  of  the  elbow.  With  this  view,  an  incision  should  be  made 
through  the  integument,  along  the  middle  of  the  biceps  muscle,  to 
about  three  inches  below  the  elbow,  and  bounded  at  its  extremity  by 
a  transverse  incision.  The  integument  is  next  to  be  dissected  care- 
fully back,  and  a  second  incision  carried  in  the  same  direction  to 
divide  the  external  layer  of  the  superficial  fascia.  This  operation 
must  be  conducted  with  care,  for  a  number  of  superficial  nerves  and 
veins  occupy  this  region  of  the  arm ;  they  may  be  thus  arranged :  •» 
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Internal  cutaneous  nerve. 

In lercos to- humeral,  or  nerve  of  Wrisberg. 

External  cutaneous  nerve. 

Spiral  cutaneous  nerve. 

Posterior  ulnar  vein. 

Anterior  ulnar  vein. 

Basilic  vein. 

Radial  vein. 

Cephalic  vein. 

Median  vein. 

Median  cephalic  vein. 

Median  basilic  vein, 

^'fi-  8-*  Tbe  IrUemnl  tnOaneout  nerve, 

\fig.  8.  15.)  is  one  of  the 
internal  and  smallest  of  the 
branches  of  the  axillary  plexus : 
it  pierces  the  ftscia  imme- 
diately below  the  axilla,  and 
runs  down  the  inner  side  of 
the  upper  arm,  to  the  bend  of 
the  elbow,  where  it  divides  into 
several  branches,  which  pass  in 
front  of  the  median  basilic  vein, 
and  are  distributed  to  the  in- 
tegument  on  the  inner  side  of 
the  fore-arm  as  far  as  the  hand, 
communicating  in  their  course 
with  the  external  cutaneous. 

The  iTttervosto-hnmeral  cuta- 
neous nerves  are  the  external 
branches  of  the  first,  second, 
and  third  intercostal  nerves: 
they  pierce  the  external  inter- 
costal  muscle,  and  supply  the 
parts  in  the  axilla  and  the  in- 
tegument on  the  inner  side  of 
the  arm.  That  from  the  second 
intercostal  nerve  is  the  longest 

*  Fig-.  8.      The  ■uperfidal  uiaUiiny  of  tbe  bend  of  the  elbow. 
No.  1.   The  radial  vei a.     2.   The  cephalic  vein.      S.   The  anlerior 
ur  wn.      4.   Tbe  posterior  ulnar  vein.      5.    The  commoa  ulnar 
S   S 
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of  the  three,  and  extends  as  far  as  the  elbow ;  it  is  some- 
times called  the  nerve  of  Wrisberg,  *  16. 

The  External  cutaneous  nerve,  14.,  pierces  the  deep 
fascia  just  above  the  bend  of  the  elbow,  where  it  emerges 
from  beneath  the  tendon  of  the  biceps.  It  passes  behind 
the  median  cephalic  vein,  and  divides  into  several  bran- 
ches, which  supply  the  integument .  on  the  outer  side  of 
the  fore-arm  as  far  as  the  hand,  communicating  with  the 
internal  cutaneous. 

The  Spiral  cutaneous  nerve,  17.,  is  a  branch  of  the  mus- 
culo-spiral  :  it  pierces  the  deep  fascia  immediately  below 
the  insertion  of  the  deltoid  muscle,  and  runs  down  the 
outer  side  of  the  fore-arm,  to  the  integument  of  which  it 
is  distributed. 

Two  veins  return  the  blood  from  the  inner  side  of  the 
hand  and  fore-arm,  the  anterior,  s.,  and  posterior  ulnar,  4., 
veins;  the  latter  commences  by  the  vein  of  the  little 
finger,  vena  salvatella.  They  ascend  the  ulna  border  of 
the  fore-arm,  one  on  the  anterior  surface^  the  other  on  the 
posterior,  and  near  to  the  elbow  unite  to  form  a  common 
ulnar  vein,  5.  At  the  bend  of  the  elbow,  the  common 
ulnar  vein  is  joined  by  the  median  basilic,  and  the  common 
trunk  is  called  the  basilic  vein. 

The  Basilic  vein,  6.  (pcurikixo^,  royal,  or  principal,)  runs 
for  a  short  distance  along  the  inner  side  of  the  upper  arm, 
then  pierces  the  fascia,  and  continues  upwards  in  front  of 
the  brachial  artery  to  the  axilla,  where  it  becomes  the 
axillary,  and  afterwards  the  subclavian  vein. 

vein.  6,  The  basilie  vein.  7.  The  point  at  which  the  basilic  vein 
pierces  the  fascia.  8.  The  median  vein.  9.  The  communication 
between  the  deep  veins  of  the  fore-arm  and  the  median.  10.  The 
median  cephalic  vein.  11.  The  median  basilic  vein.  12.  A  slight 
.convexity  of  the  deep  fascia,  formed  by  the  brachial  artery.  1 S.  The 
slip  of  fascia  derived  from  the  tendon  of  the  biceps,  which  separates 
the  median  basilic  vein  from  the  brachial  artery.  14.  The  external 
cutaneous  nerve,  piercing  the  fascia  and  dividing  into  two  branches, 
which  pass  behind  the  median  cephalic  vein.  15.  The  internal  cu- 
taneous  nerve  dividing  into  branches,  which  pass  in  front  of  the 
median  basilic  vein.  16.  The  nerve  of  Wrisberg.  17.  The  spiral 
cutaneous  nerve,  a  branch  of  the  musculo-spiral  nerve. 

*  Henry  Augustus  Wrisberg  was  professor  of  anatomy  at  Got- 
tingen.  He  published  several  excellent  treatises  upon  practical 
subjects,  and  upoa  the  fifth  and  sympathetic  nerves,  between  the  years 
1780  and  1800. 
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The  Radiai  vein  (fiff»  8.  l.),  collects  the  returning  blood 
from  the  back  of  the  hand,  and  runs  up  the  outer  side  of 
the  fore-arm  to  the  bend  of  the  elbow,  where  it  is  joined 
by  the  median  cephalic,  and  becomes  the  cephalic  vein. 

The  Cephalic*  vein,  2.  (^Ksfdkvj,  the  head),  ascends 
along  the  outer  side  of  the  arm,  to  the  insertion  of  the 
deltoid  muscle,  it  enters  the  groove  between  the  adjoining 
borders  of  the  deltoid  and  pectoralis  major,  and  gets  in 
relation  with  the  descending  branch  of  the  thoracico- 
acromialis  artery.  It  then  crosses  the  pectoralis  minor 
muscle,  and  terminates  in  the  subclavian  vein. 

The  Median  vein,  8.,  is  so  named  from  its  position  in  the 
middle  of  the  fore-arm.  It  receives  the  returning  blood 
from  the  front  of  the  hand  and  fore-arm,  and  near 
to  the  elbow  forms  a  trunk  of  moderate  size,  which  is 
increased  by  a  communicating  branch,  9.,  from  the  deep 
veins.  At  the  bend  of  the  elbow,  the  median  divides  into 
two  branches  of  equal  size :  one  passes  inwards  to  join  the 
basilic  vein,  and  is  thence  called  median  basilic,  11.,  the  other 
outwards  to  the  cephalic  vein,  thence  median  cq)hctlic,  10. 
The  former  immediately  overlays  the  brachial  artery^  being 
separated  from  it  only  by  the  deep  fascia.  Hence  in 
theory,  bleeding  in  this  vein  is  prohibited ;  in  practice  it  is 
usually  chosen,  from  being  of  larger  size  and  more  con- 
veniently opened.  We  would,  however,  caution  the  young 
practitioner  or  the  unsteady  hand  to  choose  the  side  of 
security,  even  with  the  prospect  of  a  less  elegant  oper- 
ation. 

Accidents  from  Bleeding. 

In  the  best  performed  operations  on  these  veins,  incon- 
venience sometimes  arises  from  the  wound  or  division  of 
the  cutaneous  nerves.  This  accident  is  most  likely  to 
occur  in  opening  the  median  basilic,  because  the  internal 
cutaneous  nerves  pass  in  front  of  that  vein  ;  the  external 
cutaneous  nerves  being  behind  the  median  cephalic  vein. 
The  results  of  such  an  accident  may  be  slight  or  serious, 
in  proportion  to  the  dexterity  of  the  operator,  or  the  con- 

*  Tbb  veiii  was  imagined,  by  the  ancients,  to  come  directly  from 
the  head ;  and  was,  therefore,  selected  for  operation  in  all  disorders  of 
die  head. 
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dition  of  the  lancet.     A  sharp  blade  and  a  clean  'wound 
can  never  do  amiss. 

Occasionally  the  median  basilic  is  completely  transfixed^ 
and  the  process  of  fascia  derived  from  the  edge  of  the 
biceps  tendon  is  injured.  Inflammation  may  supervene 
and  be  followed  by  contraction  of  the  fascia,  causing 
great  pain  and  deformity  to  the  patient.  Let  me  refer 
the  student  to  Mr.  Listen's  admirable  system  of  *'  prac- 
tical surgery,"  for  the  means  of  relief  in  this  very  un- 
pleasant termination  of  a  simple  operation. 

But  this  is  not  all;  the  brachial  artery  is  sometimes 
wounded  also.  The  lancet  has  transfixed  the  entire 
cylinder  of  the  vein,  the  process  of  fascia,  and  the  coats 
of  the  artery.  The  consequences  of  this  accident  present 
three  varieties,  and  for  the  best  information  on  these  we 
inust  again  refer  the  student  to  Mr.  Listen.  As,  how- 
ever, such  accidents  are  often  destructive  of  a  surgeon's 
reputation  and  practice,  let  alone  his  peace  of  mind,  and 
cannot  be  too  strongly  impressed  upon  the  student's  re- 
.collection,  we  will  quote  their  characters  from  Mr.  Lis* 
ton's  work :  — - 

1 .  *^  False  aneurism  is  the  most  common  form  of  disease 
following  the  accidental  wound  of  the  artery  at  the  bend 
of  the  arm."  (Page  175.)  In  this  case  the  blood  rushing 
from  the  wounded  vessel  forms  for  itself  a  sac  by  the 
condensation  of  the  surrounding  tissues.    • 

2.  Aneiirismal  varix  is  the  accident  next  in  frequency : 
'<  the  coats  of  the  vein  and  artery  become  firmly  aggluti- 
nated," and  <<  the  arterial  blood  is  poured  into  the  vein 
at  each  contraction  in  a  small  and  forcible  stream,  occa- 
sioning a  peculiar  shrill  sound."  —  Page  176. 

3.  The  third  variety,  "  Varicose  aneurism,'*  is  rare.  It 
consists  in  the  formation  of  a  false  aneurism  between  the 
artery  and  vein,  and  communicating  with  both. 

Thus  it  may  be  shown  that  this  operation,  so  apparently 
simple  and  easy  of  execution^  that  is  constantly  entrusted 
to  the  hands  of  the  tyro  apprentice,  often  before  he  has  ever 
opened  a  manual  of  anatomy,  is  attended  with  dangers,  if 
caution  be  not  used,  equal  to  those  of  many  of  the  greater 
operations  of  surgery.  We,  therefore,  advise  the  dissec- 
tor not  to  pass  hastily  over  this  region,  but  consider  well 
its  relations  and  appliances.    If  other  reasons  for  his  atr 
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tention  were  needed,  he  should  recollect  that  every  man 
is  a  judge  of  so  common  a  proceeding;  and  that  this 
operation  well  performed  has  elevated  a  surgeon  to  a  ba- 
ronetcy. 

Anterior  BreusMal  Region, 

The  Deqi)  fascia  of  the  upper  arm  may  now  be  dissected 
back  ;  this  will  bring  into  view  the  muscles  of  the  arUerior 
hraehiai  region :  these  are  the 

Coraco-brachialiS| 
Biceps, 
Brachialis  anticus. 

The  Coraco-brachialisy  a  name  composed  of  its  points  of 
origin  and  insertion,  art«e«  from  the  coracoid  process  in  com- 
mon with  the  short  head  of  the  biceps,  and  is  inserted  into 
^  rough  line  on  the  inner  side  of  the  middle  of  the  humerus. 

The  Biceps  (hi  —  Ks<paXyi,  two  heads)  arises  by  two  ten- 
dons, one  the  short  head  from  the  coracoid  process  in 
common  with  the  coraco-brachialis ;  the  other  the  long 
heady  from  the  upper  part  of  the  glenoid  cavity.  The 
muscle  is  inserted  by  a  rounded  tendon  into  the  tubercle 
of  the  radius.  The  long  head,  a  long  slender  tendon 
passes  through  the  capsular  ligament  of  the  shoulder-joint 
enclosed  in  a  sheath  of  the  synovial  membrane ;  afler 
leaving  the  cavity  of  the  joint  it  is  lodged  in  the  deep 
groove  that  separates  the  two  tuberosities  of  the  humerus, 
the  bicipital  groove.  A  small  synovial  bursa  is  interposed 
between  the  tendon  of  insertion,  and  the  tubercle  of  the 
radius.  At  the  bend  of  the  elbow,  the  tendon  of  the  biceps 
gives  off  from  its  inner  side  a  narrow  tendinous  band 
(^fig.  8. 13.),  which  protects  the  brachial  artery,  and  is  con- 
^nuous  with  the  fascia  of  the  fore-arm. 

The  JBrachialis  anticus  muscle  arises  by  two  fleshy  ser* 
rations  from  the  depressions  on  either  side  of  the  inser- 
tion of  the  deltoid,  and  from  the  anterior  surface  of  the 
humerus.  Its  fibres  converge  to  be  inserted  into  the  coro- 
lioid  process  of  the  ulna. 

Posterior  Thoracic  Region.  —  First  Layer. 

Trapezius, 
Latissimus  dorsi. 

If  the  subject  be  turned  upon  its  face,  the  posterior 
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muscles  of  the  shoulder  and  arm  may  be  examined.  Two 
of  these  form  the  superficial  layer  of  muscles  of  the  back, 
the  trapezius  and  latissimus  dorsL 

Diauctiofu  —  They  are  to  be  dissected  by  making  an  incision  along 
the  middle  line  of  the  back,  from  the  tubercle  on  the  occipital  bone 
to  the  sacrum.  From  the  upper  point  of  this  incision  carry  a  second 
along  the  side  of  the  neck,  to  the  middle  of  the  clavicle.  InfericHrly, 
an  incision  must  be  made  from  the  extremity  of  the  sacrum,  along 
the  crest  of  the  ilium,  to  about  its  middle.  For  the  convenience  of 
dissection,  a  fourth  may  be  carried  from  the  middle  of  the  spine  to 
the  acromion  process.  The  integument  and  superficial  fascia,  to- 
gether, are  to  be  dissected  off  the  muscles,  in  the  course  of  their  fibres, 
over  the  whole  of  this  region. 

The  Trapezius  muscle  (trapezium,  a  quadrangle  with 
unequal  sides)  arises  from  the  superior  curved  line  on  the 
occipital  bone,  from  the  ligamentum  nuchas,  spinous  pro- 
cesses of  the  two  last  cervical  and  all  the  dorsal  vertebrae. 
The  fibres  converge  from  these  various  points,  and  are  in- 
serted into  the  scapular  third  of  the  clavicle,  the  acromion 
process,  and  the  whole  length  of  the  upper  border  of  the 
spine  of  the  scapula.  The  inferior  fibres  become  tendi- 
nous near  to  the  scapula,  and  glide  over  the  triangular 
surface  at  the  posterior  extremity  of  its  spine^  being  sepa- 
rated from  it  by  a  bursa  mucosa.  When  the  trapezius  is 
dissected  on  both  sides,  the  two  muscles  resemble  a  tra- 
pezium or  diamond-shaped  quadrangle  on  the  posterior 
part  of  the  shoulders:  hence  the  muscle  was  formerly 
named  cucullaris  (cucullus,  a  monk's  cowl).  The  cervical 
and  upper  part  of  the  dorsal  portion  of  the  muscle  is  ten- 
dinous at  its  origin,  and  forms  with  the  muscle  of  the 
opposite  side  a  kind  of  tendinous  ellipse. 

The  Latissimus  dorsi  muscle  covers  the  whole  of  the 
lower  part  of  the  back  and  loins.  It  arises  from  the  spi. 
nous  processes  of  the  six  inferior  dorsal  vertebrae,  all  the 
lumbar  and  sacral,  from  the  posterior  third  of  the  crest 
of  the  ilium,  and  from  the  three  lower  ribs  by  muscular 
slips,  which  indigitate  with  the  external  oblique  muscle 
of  the  abdomen.  The  fibres  converge  as  the  muscle  passes 
upwards  and  crosses  over  the  inferior  angle  of  the  scapula, 
to  be  inserted  with  the  teres  major  into  the  posterior  bici- 
pital ridge  of  the  humerus.  A  synovial  bursa  is  interposed 
between  the  muscle  and  the  lower  angle  of  the  scapula : 
sometimes  it  has  a  muscular  connection  with  the  scapula 
at  this  point. 
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The  latissimus  dorsi  is  occasionally  thrown  off  the  in- 
ferior angle  of  the  scapula,  a  painful  and  puzzling  acci- 
dent»  and  not  easy  of  reduction.  The  bursa  too  is  liable 
to  become  inflamed,  when  a  tumour  of  very  large  size 
may  be  found  in  this  situation  resulting  from  the  disten- 
sion of  the  synovial  sac. 

The  trapesius  muscle  may  now  be  remoTed,  by  cutting  it  away 
iram  its  insertiony  and  turning  it  to  the  opposite  side ;  and  the  latis- 
simus doni,  by  diyiding  it  near  to  its  tendon,  and  turning  it  down. 

Posterior  ThorcuAc  Region,  —  Second  Layer, 

We  thus  bring  into  view  a  group  of  three  muscles, 
forming  the  second  layer  of  muscles  of  the  back,  which 
belong  in  their  actions  to  the  scapula :  — 

Levator  anguli  scapulae, 
Rhomboideus  minor, 
Rhomboideus  major. 

The  Levator  anguU  scapidee  arises  by  distinct  slips 
from  the  posterior  tubercles  of  the  transverse  processes 
of  the  four  upper  cervical  vertebrae,  and  is  inserted  into  the 
upper  angle  and  posterior  border  of  the  scapula,  as  far  as 
the  triangular  smooth  surface  at  the  root  of  its  spine. 

The  Rhomboideus  minor  (rhombus,  a  parallelogram  with 
four  equal  sides)  is  a  narrow  slip  of  muscle  detached 
from  the  Rhomboideus  major  by  a  slight  cellular  inter- 
space. It  arises  from  the  spinous  processes  of  the  two 
last  cervical  vertebrae  and  ligamentum  nuchae,  and  is 
inserted  into  the  edge  of  the  triangular  surface  on  the 
posterior  border  of  the  scapula. 

The  Rhomboideus  major  arises  from  the  spinous  pro- 
cesses of  the  four  upper  dorsal  vertebrae  and  their  supra- 
spinous ligaments^  and  is  inserted  into  the  posterior  border 
of  the  scapula  as  far  as  its  inferior  angle. 

Posterior  Scapular  R^/ion. 

We  now  proceed  to  examine  a  group  of  muscles,  situated 
upon  the  dorsum  of  the  scapula,  the  posterior  scapular 
region  :  these  are  the 

Supra-spinatuSy 
Infra-spinatus, 
Teres  minor, 
Teres  major. 
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The  Suprorspmatus  muscle  (supra,  above;  spina,  the 
spine,)  arises  from  the  whole  of  the  supra- spinous  fossa, 
and  is  inserted  into  the  uppermost  depression  on  the  great 
tuberosity  of  the  humerus.  The  tendon  of  this  muscle 
cannot  be  well  seen  without  cutting  away  the  acromioQ 
process  with  a  saw. 

The  Infra-spinaius  (infra,  beneath  ;  spina,  the  spine,)  is 
covered  in  by  a  layer  of  tendinous  fascia,  which  must  be 
removed  before  the  fibres  of  the  muscle  can  be  seen,  the 
deltoid  muscle  having  been  previously  turned  down  from 
its  scapular  origin.  It  arises  from  the  whole  of  the  infra- 
spinous  fossa,  and  is  inserted  into  the  middle  depression 
upon  the  greater  tuberosity  of  the  humerus. 

The  Teres  minor  muscle  (teres,  round,)  arises  from  the 
middle  third  of  the  inferior  border  of  the  scapula,  and  is 
inserted  into  the  lower  depression  on  the  great  tuberosity 
of  the  humerus.  The  tendons  of  these  three  muscles,  witn 
that  of  the  subscapularis,  are  in  immediate  contact  with 
the  joint,  and  form  part  of  its  ligamentous  capsule,  thereby 
preserving  the  solidity  of  the  articulation.  They  are 
therefore  the  structures  most  frequently  ruptured  in  dis- 
location of  the  shoulder- joint  with  violence. 

The  Teres  major  muscle  arises  from  the  lower  third  of 
the  inferior  border  of  the  scapula,  encroaching  a  little  upon 
its  dorsal  aspect,  and  is  inserted  in  common  with  the 
tendon  of  the  latissimus  dorsi,  into  the  posterior  bicipital 
ridge. 

A  large  triangular  space  exists  between  the  two  teres 
muscles,  which  is  divided  into  two  minor  spaces  by  the 
long  head  of  the  triceps. 

Posterior  Brojchial  Region, 

The  remaining  region  of  the  shoulder  and  upper  arm  is 
the  posterior  brachicdy  in  which  only  one  muscle  is  found, 
the  triceps  extensor  cubiti. 

The  Triceps  (tria  —  ice^aXai,  three  heads,)  arises  by  three 
heads.  Considered  in  relation  to  their  length,  these  heads 
have  been  named  long,  short,  and  middle,  and,  in  reference 
to  their  position,  internal,  external,  and  middle ;  the  term 
middle,  in  the  former  case,  referring  to  the  external  head, 
and  in  the  latter  case  to  the  long  head.  This  has  given 
rise  to  much  confusion  and  misunderstanding.     We  shall. 
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therefore,  confine  ourselves  to  the  designations  derived 
firom  their  relations.  The  external  head  arises  from  the 
humerus  immediately  below  the  insertion  of  the  teres 
minor.  The  internal  head  (short)  arises  from  the  humerus 
immediately  below  the  insertion  of  the  teres  major.  The 
scapular  head  (long)  lies  between  the  two  others,  and 
arises  from  the  upper  third  of  the  inferior  border  of  the 
scapula*  The  three  heads  unite  to  form  a  broad  aponeu- 
rotic tendon,  which  is  inserted  into  the  olecranon  process 
of  the  ulna. 

The  scapular  head  of  the  triceps  passes  between  the 
teres  minor  and  major,  and  divides  the  triangular  space 
between  those  two  muscles  into  two  smaller  spaces,  one 
of  which  is  triangular,  the  other  quadrangular.  The 
triangular  space  is  bounded  by  the  teres  minor,  teres 
major,  and  scapular  head  of  the  triceps ;  it  gives  passage 
to  the  dorsalis  scapulae  artery  and  veins.  The, guadangtdar 
space  is  bounded  on  three  sides  by  the  three  preceding 
muscles,  and  on  the  fourth  by  the  humerus.  Through 
this  space  pass  the  posterior  curcumflex  artery  and  veins, 
and  circumflex  nerve. 

Having  thus  examined  all  the  muscles  of  the  shoulder 
and  upper  arm,  let  us  now  inquire  into  their  functions. 

Actions. — The  pectoral  is  major  draws  the  arm  against 
the  thorax,  while  its  upper  fibres  assist  the  upper  part  of 
the  trapezius  in  raising  the  shoulder,  as  in  supporting 
weights.  The  lower  fibres  depress  the  shoulder  with  the 
aid  of  the  latissimus  dorsi.  Taking  its  fixed  point  from 
the  shoulder,  the  pectoralis  major  assists  the  pectoral  is 
minor,  subclavius,  and  serratus  magnus,  in  drawing  up  and 
expanding  the  diest.  The  pectoralis  minor,  in  addition 
to  this  action,  draws  upon  the  coracoid  process,  and  assists 
in  rotating  the  scapula  upon  the  chest.  The  subclavius 
draws  the  clavicle  downwards  and  forwards,  and  thereby 
assists  in  steadying  the  shoulder.  The  serratus  magnus  is 
the  great  externd  inspiratory  muscle,  raising  the  ribs 
when  the  shoulders  are  fixed,  and  thereby  increasing  the 
cavity  of  the  chest.  Acting  upon  the  scapula,  it  draws 
the  shoulder  forwards,  as  we  see  to  be  the  case  in  diseased 
lungs,  where  the  chest  has  become  almost  fixed  from 
apprehension  of  the  expanding  action  of  the  respiratory 
muscles.      The    trapezius    muscle    carries    the    entire 
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shoulder  upwards  and  badcwards,  and  is  assisted  in  this 
action  by  the  levator  anguli  scapi^s,  rhomboideus  minory 
and  rhomboideus  major.  Acting  in  the  opposite  direction, 
they  flex  the  vertebral  column  towards  the  shoulder.  The 
lower  fibres  of  the  trapezius  unite  with  the  latissimus  dorsi, 
in  drawing  the  shoulder  and  arm  downwards  and  backwards. 
When  the  arms  are  fixed,  as  by  crutches,  or  seizing  the 
branch  of  a  tree,  the  latissiroi  dorsi  muscles  lift  the  entire 
trunk  and  carry  it  forwards. 

The  supra-spinatus,  infira-spinatus,  teres  minor,  and 
subscapularis,  are  the  circumductor  muscles  of  the  arm ; 
they  regulate  the  movements  of  the  head  of  the  humerus 
against  the  glenoid  cavity.  The  deltoid  is  the  elevator 
muscle  of  the  arm  in  a  direct  line,  and,  by  means  of  its 
extensive  origin,  can  carry  the  arm  forwaros  or  backwards 
so  as  to  range  with  the  hand  a  considerable  segment  of  a 
large  circle.  The  arm,  raised  by  the  deltoid,  is  a  good 
illustration  of  a  lever  of  the  third  power,  so  common  in 
the  animal  machine,  by  which  velocity  is  gained  at  the 
expense  of  power.  In  this  lever  the  weight  Hiand)  is  at 
one  extremity,  the  fulcrum  (the  glenoid  cavity)  at  the 
opposite  end,  and  the  power  (the  insertion  of  the  musde} 
between  the  two,  but  nearer  to  the  fulcrum  than  the 
weight. 

The  muscles  of  the  anterior  brachial  region  are  flexors; 
the  coraco-brachialis  flexing  the  humerus  on  the  scapula, 
and  carrying  it  inwards.  The  biceps  and  brachial  is  anticus 
flex  the  fore-arm  upon  the  arm.  The  former  possesses 
also  the  additional  action  of  supinating  the  fore-arm,  by 
means  of  the  obliquity  of  its  insertion  into  the  tuberosity 
of  the  radius.  The  triceps  is  an  extensor  of  the  fore- 
arm ;  hence  its  title,  triceps  extensor  cubiti. 


AXILLA. 

The  Axilla  (arm-pit)  is  the  space  between  the  side  of  the 
chest  and  shoulder.  In  form  it  resembles  a  triangular 
cone,  the  apex  being  above  at  the  clavicle,  the  base  below 
at  the  lower  borders  of  the  pectoralis  major  and  latissimus 
dorsi.  It  is  bounded  in  front  by  the  two  pectoral  muscles ; 
behind,  by  the  subscapularis,  teres  major,  and  latissimus 
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dorsi ;  and,  internally^  by  the  serratuB  magnus  and  side 
of  the  c^est.     The  axillary  space  contains  the 

Axillary  artery  with  its  seven  branches. 

Axillary  vein, 

Axillary  plexus  of  nerves. 

Long  thoracic  or  external  respiratory  nerve, 

Three  intercosto-humeral  nerves, 

Lynaphatic  glands  imbedded  in  cellular  tissue. 

Axillary  Artery. 

The  Axillary  artery  forms  a  gentle  curve  through  the 
axillary  space  from  the  lower  border  of  the  first  rib  to 
the  lower  border  of  the  latissimus  dorsi.  Its  relations 
are, — 

In  Frcnt,  IntemaUy,  Behind, 

Pectoralis  major.         First  intercostal  muscle.  Plexus  of  nerves. 

Pectoralis  minor.         First  serration  of  ser-  Tendon    of    sub- 

ratus  magnus.  scapularis. 

Pectoralis  major.         Plexus  of  nerves.  Coraco-bmchialis. 

The  artery  is  separated  from  its  anterior  relations  by 
cellular  tissue  above,  and  below  by  the  two  heads  of  the 
median  nerve.  The  axillary  vein  lies  at  first  to  its  inner 
side,  and  then  gets  in  front  of  the  artery. 

A  slight  inspection  of  this  artery  and  its  numerous 
relations,  will  serve  to  show  that  its  ligature  would  be  an 
extremely  injudicious  and  dangerous  operation,  warranted 
only  by  tne  pressure  of  extreme  circumstances.  But  the 
student  may  be  called  upon  to  give  the  steps  of  the 
operation  ;  he  must,  therefore,  reflect  upon  the  position, 
depth,  and  relations  of  the  artery.  A  superficial  vessel 
requires  only  a  short  incision,  the  length  increasing  with 
the  depth  of  the  artery. 

Operatiofu  —  An  incision  is  to  be  made  along  the  middle  of  the 
axniay  about  two  inches  in  length ;  the  integument,  superficial,  and 
deepfoucia,  which  is  very  thin,  are  to  be  divided.  Tbe  operator  bends 
the  fore-arm  to  relax  the  nerves ;  and,  drawing  aside  the  vein,  and 
separatiDg  the  nerves,  he  carries  tbe  needle  around  the  artery.  The 
oljections  to  this  operation  are  numerous.  The  breaking  up  of  the 
loose  cellular  tissue  may  give  rise  to  suppuration  and  sinuses. 
Nerves  may  be  injured  or  tied,  the  vein  or  veins  may  be  wounded, 
and,  even  when  the  artery  is  reached,  it  is  tied  in  the  midst  of  a  num- 
ber of  branches. 
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Branches. — The  branches  of  the  AxiUary  artery  are 
seven  in  number :  — 

Thoracico-acromialis, 
Superior  thoracic, 
In&rior  thoracic, 
Thoracico*  axillaris. 
Subscapular, 
Circumflex  anterior. 
Circumflex  posterior. 

The  thoracico-acromialis  and  superior  thoracic,  are 
found  in  the  triangular  space  above  the  pectoralis  minor. 

The  inferior  thoracic  and  thoracico-axillaris,  below  the 
pectoralis  minor. 

And  the  three  remaining  branches  below  the  lower 
border  of  the  subscapularis. 

The  ThorcunoMicromialis  (Jig.  ?•)  is  a  short  trunk  that 
ascends  to  the  space  above  the  pectoralis  minor  muscle, 
and  divides  into  three  branches,  —  thoracic,  lo.,  which  is 
distributed  to  the  pectoral  muscles  and  mammary  gland ; 
acromial,  12.,  passing  outwards  to  the  acromion ;  descend- 
ing,  11.,  to  tlie  space  between  the  deltoid  and  pectoralis 
major  that  lodges  the  cephalic  vein. 

The  Superior  thoracic^  9.  (short)  runs  along  the  upper 
border  of  the  pectoralis  minor,  and  is  distributed  to  the 
pectoral  muscles  and  mammary  gland. 

The  Inferior  thoracicy  13.  (long),  runs  along  the  lower 
border  of  the  pectoralis  minor,  and  is  distributed  to  the 
pectoral  and  serratus  muscles,  and  mammary  gland. 

The  Thoracico-axtllaris,  14.,  is  a  small  branch  distri- 
buted to  the  plexus  of  nerves  and  glands  in  the  axilla. 

The  Subscapular  artery ,  the  largest  of  the  branches  of 
the  axillary^  runs  along  the  lower  border  of  the  sub- 
scapularis muscle,  to  the  inferior  angle  of  the  scapula^ 
where  it  inosculates  with  the  posterior  scapular^  a  branch 
of  the  subclavian.  It  supplies  the  muscles  on  the  under 
surface,  and  inferior  border  of  the  scapula,  and  side  of 
the  chest.  At  about  an  inch  and  a  half  from  the  axillary, 
it  gives  off  a  large  branch,  the  dorsalis  scaptda,  which 
passes  backwards  through  the  triangular  space  bounded 
by  the  teres  minor,  teres  major,  and  scapular  head  of  the 
triceps,  and  beneath  the  infra-spinatus  to  the  dorsum  of 
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the  scapula,  where  it  is  distributed,  inosculating  with  the 
supra-scapular  and  posterior  scapular  arteries. 

The  Circumflex  arteries  wind  around  the  neck  of  the 
humerus.  The  anterior^  very  small,  passes  beneath  the 
coraco-brachialis  and  short  head  of  the  biceps,  and  sends 
a  branch  upwards  along  the  bicipital  groove  to  supply  the 
shoulder-joint. 

The  Posterior  circumflex^  of  larger  size,  passes  back- 
wards through  the  quadrangular  space  bounded  by  the 
teres  minor  and  major,  the  scapular  head  of  the  triceps 
and  the  humerus,  and  is  distributed  to.  the  deltoid  muscle 
and  joint:  sometimes  this  artery  is  a  branch  of  the 
superior  profunda  of  the  brachial.  It  then  ascends  be- 
hind the  tendon  of  the  teres  major,  and  is  distributed 
to  the  deltoid  without  passing  through  the  quadrangular 
space. 

Brachial  Artery. 

The  Brachial  artery  runs  down  the  inner  side  of  the 
ann,  from  the  lower  border  of  the  latissimus  dorsi  to  the 
bend  of  the  elbow. 

Relations.  —  In  its  course  downwards,  it  rests  upon 
the  coraco-brachialis  muscle,  internal  head  of  the  triceps, 
and  brachialis  anticus.  To  its  outer  side  are  the  coraco- 
brachialis  and  biceps  muscles,  and  in  front  it  has  the 
hasilic  vein,  and  is  crossed  by  the  median  nerve.  Its 
relations,  within  its  sheath,  are  the  venae  comites. 


Plan  of  the  reloHons  of  the  brachial  artery. 


Inner  Side, 


In  Front, 

Basilic  vein. 
Deep  fascia. 
Median  nerve. 


Brachial  artery. 


Behind. 

Short  head  of  triceps. 
Coraco-brachialis. 
Brachialis  anticus. 


OtUer  Side, 

Coraco-brachialis, 
Biceps. 
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OperaHoru  —  The  brachial  artery  is  usually  tied  at  about  its  mid- 
dle. An  incision,  three  inches  in  length,  is  made  along  the  inner 
border  of  the  biceps,  which  shall  divide  the  integument,  superficittlg 
and  deepfiscia.  The  basilic  vein,  which  lies  in  front  of  the  sheath,  is 
then  to  be  drawn  aude,  together  with  the  median  nerve,  which  may 
be  seen  crossing  the  sheath  at  Hiat  point.  The  sheath  must  then  be 
carefully  opened,  and  a  needle  passed  beneath  the  artery,  taking  care 
to  avoid  the  two  veins  (venae  comites)  by  which  it  is  accompanied. 
The  only  difficulty  the  student  will  experience  in  this  operation  is  the 
finding  of  the  sheath,  which  is  placed  beneath  the  edge  of  the  biceps. 

Brachial  Artery — Branches  : 

Superior  profunda  —  Posterior  articular, 
Inferior  profiinda» 
Anastomotica  magna. 

The  Superior  profunda  winds  around  the  humerus, 
between  the  triceps  and  the  bone,  to  the  space  between 
the  brachialis  anticus  and  supinator  longus,  where  it  inos- 
culates with  the  radial  recurrent  branch.  It  accompanies 
the  musculo-spiral  nerve.  In  its  course  it  supplies  the 
triceps  muscle,  and  gives  off  one  remarkable  branch  (^pos^ 
terior  articular)  which  descends  to  the  joint,  and  inos- 
culates with  the  posterior  interosseous  recurrent  branch. 

The  Inferior  profunda  descends  to  the  space  between 
the  inner  condyle  and  olecranon  in  company  with  the 
ulnar  nerve,  and  inosculates  with  the  posterior  ulnar 
recurrent. 

The  Anastomotica  magna  is  given  off  at  right  angles 
from  the  brachial,  at  about  two  inches  above  the  joint. 
It  passes  directly  inwards,  and  divides  into  two  branches 
which  inosculate  with  the  anterior  ulnar  recurrent,  and 
inferior  profunda. 

Axillary  Plexus. 

Tlie  AxiUary  plexus  of  nerves  is  formed  by  the  com- 
munications of  the  anterior  branches  of  the  four  last 
cervical  and  first  dorsal  nerves.  The  plexus  is  broad  in 
the  neck,  but  narrows  as  it  approaches  the  axillary  artery, 
lying  at  first  external  to  that  vessel,  then  getting  behind 
it,  and  at  about  the  middle  of  the  axilla  completely  sur- 
rounding it.  At  this  point  it  divides  into  its  six  ultimate 
branches.  The  branches  given  off  from  the  plexus, 
previously  to  its  division,  are  thoracic  and  scapular. 
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Formed  hy  Humeral  Branches. 

Anterior  branches  1  f  Short  thoracic, 

of  the  four  last  I  Axillary  J  Long  thoracic, 

cervical    nerves  [  Plexus.     |  Supra-scapular, 

and  first  dorsal.  J  (,  Subscapular. 

Descending  Sranches, 

External  cutaneous^ 

Median, 

Internal  cutaneous. 

Ulnar, 

Circumflex, 

Musculo-spiral. 

The  Shcrt  thoracic  nerves  (Jig.  7.  9. 13.),  two  or  three 
in  number,  are  distributed  to  the  muscles  and  integument 
at  the  upper  part  of  the  thorax  accompanying  the  supe- 
rior and  inferior  thoracic  arteries. 

The  Long  thoracic  (external  respiratory  of  Bell)  is  a 
long  branch  arising  from  the  fourth  and  fifth  cervical 
nerves,  immediately  after  their  escape  from  the  interver- 
tebral foramina.  It  passes  down  behind  the  plexus  and 
upon  the  side  of  the  chest,  resting  on  the  serratus 
magnus  muscle,  to  which  it  is  distributed. 

The  Suprascapular  nerve  passes  backwards  to  the 
notch  in  the  superior  border  of  the  scapula,  through 
which  it  emerges  into  the  supra-spinous  fossa,  supplying 
the  supra-spinatus  and  neighbouring  muscles. 

The  Subscapular  nerves  are  three  in  number;  they 
pass  inwards,  and  supply  the  subscapularis  muscle.  One 
of  them,  larger  than  the  others,  accompanies  the  sub- 
scapular artery,  and  distributes  branches  to  the  adjoining 
muscles. 

The  terminal  branches  of  the  plexus  are  arranged  in 
the  following  order  —  the  external  cutaneous,  and  one 
head  of  the  median  to  the  outer  side  of  the  artery  ;  the 
other  head  of  the  median,  internal  cutaneous,  and  ulnar, 
upon  its  inner  side;  and  the  circumflex  and  musculo-spiral 
behind. 

The  External  cutaneous  nerve  (Jig.  7. 17.,  Jig.  8.  14.) 
(musculo*cutaneous,  perforans  Casserii)  pierces  the 
ooraco-brachialis  muscle,  then  passes  between  the  biceps 
And  brachtalis  anticus,  to  the  outer  side  of  the  bend  of  the 
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elbow,  where  it  perforates  the  fascial  and  divides  into 
branches,  which  run  behind  the  median  cephalic  Yein,  and 
supply  the  integument  on  the  outer  side  of  the  fore-arm 
as  far  as  the  hand.  It  communicates  on  the  fore-arm  with 
branches  of  the  internal  cutaneous. 

The  Median  nerve  (^g.  7*  16.)  is  so  called,  because  it 
runs  along  the  middle  of  the  arm  to  the  palm  of  the  hand, 
and  is,  therefore,  intermediate  in  position,  between  the 
radial  and  ulnar  nerves.  It  commences  by  two  heads, 
which  embrace  the  axillary  artery ;  lies  at  first  to  the  outer 
side  of  the  brachial  artery,  which  it  crosses  at  its  middle, 
and  descends  on  its  inner  side  to  the  bend  of  the  elbow. 
It  then  passes  between  the  two  heads  of  the  pronator  radii 
teres  and  flexor  sublimis  digitorum  muscles,  and  runs 
down  the  fore-arm,  between  the  flexor  sublimis  and  pro- 
fundus, and  beneath  the  annular  ligament,  to  the  palm  of 
the  hand. 

The  Internal  cutanetms  nerve  (Jig.  8. 15.)  is  intended  for 
the  supply  of  the  integument,  on  the  inner  side  of  the 
fore- arm  as  far  as  the  hand :  it  has  already  been  described 
in  the  superficial  anatomy  of  the  bend  of  the  elbow 
(page  77.). 

The  ulnar  nerve  runs  down  the  inner  side  of  the  arm, 
to  the  groove  between  the  internal  condyle  and  olecranon, 
resting  upon  the  internal  head  of  the  triceps,  and  accom- 
panied by  the  inferior  profunda  artery.  At  the  elbow  it  is 
superficial,  and  supported  by  the  inner  condyle,  against 
which  it  is  easily  compressed,  giving  rise  to  the  thrilling 
sensation  along  the  inner  side  of  the  fore-arm  and  little 
flnger,  ascribed  to  striking  the  <'  funny  bone."  At  this 
point  the  nerve  passes  between  the  two  heads  of  the  flexor 
carpi  ulnaris  muscle. 

If  these  nerves  together  with  the  brachial  artery  be 
drawn  aside,  the  two  posterior  branches  of  the  plexus, 
circumflex  and  musculo-spiral,  are  brought  into  view. 

The  Circumflex  nerve  passes  over  the  border  of  the 
subscapularis  muscle,  and  winds  around  the  neck  of  the 
humerus,  with  the  posterior  circumflex  artery^  supplying 
the  deltoid  muscle  and  shoulder-joint. 

The  Musculo-spiral  nerve  is  the  largest  branch  of  the 
plexus :  it  winds  around  the  humerus  in  the  spiral  groove, 
accompanied  by  the  superior  profunda  artery,  to  the  space 
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betireen  the  brachialis  anticus  and  supinator  longHs 
musclesy  and  thence  onwards  to  the  bend  of  the  elbow, 
where  it  divides  into  two  branches,  the  posterior  inter- 
osseous and  radial  nerve. 

Its  branches  in  the  upper  arm  are,  1.  Muscular  to  the 
triceps,  hence  its  designation  *<  musculo ;"  <<  spiraF'  beine 
applied  to  its  course.  2.  Spiral  cutaneous  nerve,  (Jiff,  8. 1 7.,} 
which  pierces  the  deep  fascia,  between  the  deltoid  and 
eztemtd  head  of  the  triceps  muscle,  and  supplies  the 
int^[ument  on  the  outer  side  of  the  fore-arm,  as  far  as  the 
wrist.    It  is  described  at  page  78. 

The  course  of  the  median,  ulnar,  and  radial  nerves  in 
the  fore-arm  will  be  described  in  the  next  section. 


F0RE.ARM. 

DiMseclion,  -~  The  dissection  of  the  fore-arm  has  been  partially  com- 
menced in  the  examination  of  the  bend  of  the  elbow.  It  must  now 
be  continued  by  carrying  the  incision  along  the  middle  of  the  fore-arm 
and  over  the  wrist  to  the  root  of  the  middle  finger,  where  it  may  be  ter- 
minated by  a  transverse  incision  made  across  the  heads  of  the  meta- 
carpaX  bones.  The  integument  is  then  to  be  turned  to  either  side. 
In  performing  this  operation  on  the  ulnar  side  of  the  hand,  care  must 
be  taken  to  avoid  raising  the  thin  layer  of  muscular  fibres  which  forms 
the  palmaris  brevis  muscle.  An  incision  is  to  be  carried  along  the 
middle  of  the  palmar  surface  of  each  of  the  fingers,  and  the  integu- 
ment turned  aside  from  these  to  show  the  flexor  tendons,  and  the 
vtery  and  nerve  at  either  border  of  the  finger. 

Ibe  superficial  fascia  is  next  to  be  dissected  off,  and  the  cutaneous 
nerves  traced  downwards  between  its  layers  to  the  hand.  The  super- 
ficial vdns  may  also  be  cleared  of  the  surrounding  fat  and  cellular 
tissue. 

The  Deep  fascia  of  the  fore-arm  is  dense  and  thick,  and 
^ery  different  from  the  thin  layer  of  the  upper  arm. 
Towards  the  inner  condyle,  it  has  a  muscular  connection, 
and  isstrengthenedby  the  band  of  fascia  (Jiff,S,  13.),  derived 
from  the  tendon  of  the  biceps.  It  presents  all  the  general 
<^nicters  of  deep  fascia ;  surrounding  all  the  muscles  of 
Ae  fore-arm,  being  attached  to  the  prominent  points  of 
^Mnes,  forming  sheaths  for  the  numerous  muscles,  and  by 
its  inner  surface  giving  origin  to  muscular  fibres.  At  the 
^*^t  it  becomes  much  thickened,  and  is  attached  to  the 
projecting  points  of  the  scaphoid  and  trapezium  bones  on 
one  side,  and  to  the  pisiform  and  unciforo^  bones  on.  the 
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Other,  forming  the  anterior  annular  ligament ;  posteriorly 
it  forms  another  band  less  thick  than  the  anterior.  It  is 
attached  to  the  bones  by  each  extremity  of  the  posterior 
annular  ligament^  and  bmds  down  the  extensor  tendons 
as  they  pass  forwards  to  the  hand. 

In  the  palm  of  the  hand  is  a  dense  tendinous  fascia,  the 
palmary  which  is  analogous  to  the  dense  layer  which  we 
previously  examined  in  the  sole  of  the  foot,  the  plantar 
&8cia.  The  Palmar  fascia  is  narrow  towards  the  wrist, 
and  attached  to  the  annular  ligament.  Approaching  the 
base  of  the  fingers  it  becomes  broad,  and  divides  into  four 
slips,  each  of  which  is  subdivided  into  two  smaller  slips, 
which  are  inserted  into  the  sides  of  the  bases  of  the  first 
phalanges,  giving  passage  to  the  flexor  tendons.  The 
point  of  division  of  these  slips  is  strengthened  by  a 
strong  interlacement  of  transverse  fibres. 

Muscles  of  the  Fore- arm. 

The  deep  fascia  of  the  fore-arm  may  now  be  divided 
and  turned  aside,  and  the  superficial  layer  of  muscles  of 
the  fore-arm  examined.  There  are  eight  muscles  on.  the 
anterior  aspect  of  the  fore-arm,  2^  flexors  and  pronatorsy 
five  in  the  superficial  layer^  and  three  in  the  deep.  The 
superficial  muscles  in  their  order,  from  radius  to  ulna, 
are 

Anterior  Aspect. —  Superficial  Group. 

Pronator  radii  teres. 
Flexor  carpi  radialis, 
Palmaris  longus, 
Flexor  sublimis  digitorum. 
Flexor  carpi  ulnaris. 

The  ProncUor  radii  teres  arises  by  two  heads,  one  from 
the  inner  condyle  of  the  humerus  and  fascia  of  the  fore- 
arm, the  other  from  the  coronoid  process  of  the  ulna; 
the  median  nerve  passing  between  them.  Its  tendon  is 
inserted  into  the  middle  third  of  the  oblique  ridge  of  the 
radius.  The  two  heads  of  this  muscle  are  best  seen,  by 
cutting  away  that  which  arises  from  the  inner  condyle, 
and. turning  it  aside.  The  second  head  will  then  be  seen 
with  the  median  nerve  lying  across  it. 
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The  Flexor  carpi  rcuHctUs  arises  from  the  inner  condyle 
and  the  sheath  of  fascia  which  surrounds  it.  Its  tendon 
passes  through  a  groove  in  the  scaphoid  bone,  to  be 
inserted  into  the  base  of  the  metacarpal  bone  of  the  index 
finger. 

The  Palmaris  longus  muscle  arises  from  the  inner  con- 
dyle, and  from  the  sheath  of  fascia  which  surrounds  it.  It 
is  inserted  into  the  palmar  fascia. 

Cut  the  flexor  carpi  radialis  and  palmaris  longus  from  their  origins, 
in  order  to  obtain  a  good  view  of  the  whole  extent  of  origin  of  the 
flexor  subhmis  digitorum. 

The  Flexor  stMimis  digitorum  (perforatus)  arises  from 
the  inner  condyle,  coronoid  process  of  the  ulna,  and 
oblique  line  of  the  radius.  The  median  nerve  and  ulnar 
artery  pass  between  its  origins.  It  divides  into  four 
tendons,  which  are  inserted  into  the  base  of  the  second 
phalanges  of  the  fingers,  splitting  at  their  terminations  to 
give  passage  to  the  tendons  of  the  deep  flexors ;  thence  its 
designation  perforatus. 

The  Flexor  carpi  ulnaris  arises  by  two  heads,  one  from 
the  inner  condyle,  the  other  from  the  olecranon  and  two 
thirds  of  the  inner  border  of  the  ulna.  The  ulnar  nerve 
passes  between  its  two  heads.  Its  tendon  is  inserted  into 
the  pisiform  bone. 

Remove  the  flexor  sublimis,  and  draw  the  pronator 
teres  upwards  with  hooks,  the  deep  layer  will  then  be 
exposed  :  it  consists  of  the 

De^  Group, 

Flexor  profundus  digitorum, 
Flexor  longus  pollicis, 
Pronator  quadratus. 

The  Flexor  profundus  digitorum  (perforans)  arises  from 
the  upper  two  thirds  of  the  ulnar  and  part  of  the  inter- 
osseous membrane,  and  terminates  in  four  tendons,  which 
pass  beneath  the  annular  ligament,  and  between  the  two 
filips  of  the  flexor  sublimis,  (hence  its  designation  per- 
forans), to  be  inserted  into  the  base  of  the  last  phalanges. 

Four  little  muscular  fasciculi,  c&Wed  lunUfricaleSy  are  con- 
nected with  the  tendons  of  this  muscle  in  the  hand.  They 
will  be  described  with  the  muscles  of  the  hand. 


9S  FOBB-ARM.  —  AKTERIBS. 

The  Flexor  hngtu  poUids  arises  from  the  upper  two 
thirds  of  tlie  radius,  and  part  of  the  interosseous  mem- 
brane. Its  tendon  passes  beneath  the  annular  ligament^ 
to  be  inserted  into  the  base  of  the  last  phalanx  of  the 
thumb. 

If  the  tendons  of  the  two  kst  muscles  be  drawn  aside  or  divided, 
the  third  muscle  of  this  group  will  be  brought  into  view,  lying  across 
the  lower  part  of  the  two  bones. 

The  ProncOor  quadraius  arises  from  the  ulna,  and  is 
inserted  into  the  lower  fourth  of  the  oblique  line,  on  the 
outer  side  of  the  radius.  This  muscle  occupies  about  the 
lower  fourth  of  the  two  bones,  is  broad  at  its  origin,  and 
narrower  at  iu  insertion. 

Actions. — The  pronator  radii  teres  and  pronator 
quadratus  muscles  rotate  the  radius  upon  the  ulnar,  and 
render  the  hand  prone.  The  remaining  muscles  are 
flexors  :  —  two  flexors  of  the  wrist,  flexor  carpi  radialis  and 
ulnaris  ;  two  of  the  fingers,  flexor  sublimis  and  profundus^ 
the  former  flexing  the  second  phalanx,  the  latter  the  last ; 
one  flexor  of  the  last  phalanx  of  the  thumb,  flexor 
longus  pollicis.  The  pal  maris  longus  is  a  tensor  of  the 
palmar  fascia. 

Arteries  of  the  Fore-arm. 

The  Arteries  on  the  anterior  aspect  of  the  fore-arm  are 
the  radial,  ulnar,  and  interosseous.  The  brachial  artery  at 
the  bend  of  the  elbow  divides  into  two  branches,  the  radial 
and  ulnar. 

Radial  Artery. 

The  Radial  artery  runs  along  the  radial  side  of  the 
fore-arm,  from  the  bend  of  the  elbow  to  the  wrist :  it  there 
turns  around  the  base  of  the  thumb,  beneath  its  extensor 
tendons,  and  passes  between  the  two  heads  of  the  first 
dorsal  interosseous  muscle,  into  the  palm  of  the  hand.  It 
then  crosses  the  metacarpal  bones  to  the  ulna  side  of  the 
hand,  forming  the  deep  palmar  archy  and  terminates  by 
inosculating  with  the  superficial  palmar  arch. 

In  the  upper  half  of  its  course,  the  radial  artery  is 
situated  between  the  supinator  longus  muscle,  and  pro- 
nator radii  teres,  in  the  lower  half  between  the  tendons  of 
tlie  supinator  longus  and  flexor  carpi  radialis.     It  rests  in 
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its  course  downwards,  upon  the  insertions  of  the  supinator 
brevis,  and  pronator  radii  teres,  radial  origin  of  the  flexor 
sablimis,  flexor  longus  pollicis,  and  pronator  quadratusy 
and  18  covered  in  by  the  integument  and  fasciae. 

Flan  of  the  relations  of  the  radial  artery  in  the  fore-arm. 

In  Front, 
Deep  fascia.  (haer  Side. 

IVonator  ndii  teres. 


Flexor  carpi  radialis. 


Radial  artery. 


Supinator  longus. 
Radial  nerve  (middle 
third  of  its  course). 


Supinator  bre'vis. 
Pronator  radii  teres. 
Flexor  sublimis  digitonim^ 
Flexor  longus  pollicis. 
Pronator  quadratus. 
Wiist-joint. 

OpereUions.-— The  radial  artery  may  be  tied  in  any  part  of  its 
course,  either  above,  where  it  is  placed  between  the  supinator  longus 
and  pronator  teres,  or  below,  between  the  tendons  of  the  supinator 
longus  and  flexor  carpi  radialis.  In  either  case  the  border  of  the 
supinator  longus  is  the  guide  for  the  incision,  and  the  same  parts  are 
to  be  divided  in  both,  viz.,  the  integument,  superficial,  and  deep  fascia. 
The  operation,  at  the  upper  part  of  the  arm,  will  require  the  longer 
incision  on  account  of  the  greater  depth  of  the  vessel,  though  the 
difference  in  that  particular  is  very  trifling.  In  the  middle  third  of  ^ 
its  course  the  radial  artery  is  accompanied  by  the  radial  nerve. 

The  radial  artery  may  likewise  be  tied  where  it  is  winding  around 
Uie  root  of  the  thumb,  to  enter  the  palm  of  the  hand.  In  this  ope* 
ration  the  incision  should  be  made  along  the  middle  of  the  space  be- 
tween the  tendons  of  the  extensor  primi  and  secundi  intemodii.  In 
dividing  the  superficial  fascia,  one  or  two  branches  of  veins  may  be 
vrounded,  and  a  branch  of  the  dorsal  division  of  the  radial  nerve 
which  crosses  this  space.  The  artery  is  placed  deeply  upon  the 
trapezium  bone,  and  is  accompanied  by  its  two  venae  comites. 

The  Branches  of  the  Radial  artery  may  be  arranged  into 
four  groups  :— 

Elbow  -    -  Recurrent  radial. 
Fore-arm  -  Muscular  branches. 

{Superficialis  volae. 
Carpalis  anterior. 
Carpalis  posterior. 
Metacarpalis. 
Dorsales  pollicis. 
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Bdndl 


P  Princeps  pollicis. 

Radialis  indicis. 

Interossece. 
[^  Peiforantefl. 

The  i2(0t»rre»^  branch  turns  upward  in  the  space  between 
the  supuiator  longus  and  brachialis  anticus  to  supply  the 
structures  about  the  joint.  It  inosculates  with  the  superior 
profunda  artery. 

The  Muscuiar  branches^  as  in  every  other  part  of  the 
body,  supply  the  muscles  adjacent  to  the  artery. 

The  Superficialis  vola  is  given  off  from  the  radial  artery 
while  at  the  wrist.  It  passes  between  the  fibres  of  the 
abductor  pollicis  muscle,  and  inosculates  with  the  termina- 
tion of  the  ulnar  artery,  completing  the  superficial  palmar 
arch. 

The  (7a9pa/ branches  are  intended  for  the  supply  of  the 
wrisU  the  interior  carpal  in  fronts  and  the  posterior,  the 
larger  of  the  two,  behind. 

The  Meiaearpcd  branch  runs  forwards  on  the  second 
dorsal  interosseous  muscle,  and  is  distributed  to  the  adjoin- 
ing sides  of  the  index  and  middle  fingers.  Sometimes  it 
is  of  very  large  size. 

The  Jborsales  pollicis  are  two  small  branches,  running 
along  the  sides  of  the  dorsal  aspect  of  the  thumb. 

The  Princes  pollicis  descends  along  the  border  of 
the  metacarpal  bone,  between  the  abductor  indicis  and 
adductor  pollicis  to  the  base  of  the  first  phalanx,  where  it 
divides  into  two  branches,  which  are  distributed  to  the 
two  sides  of  the  palmar  aspect  of  the  thumb. 

The  Radialis  indicis  is  also  situated  between  the 
abductor  indicis  and  adductor  pollicis,  and  runs  along  the 
radial  side  of  the  index  finger,  forming  its  collateral 
artery. 

The  InterossecB  and  perforantes  are  branches  of  the  deep 
palmar  arch,  the  former  supplying  the  interosseous  muscles, 
the  latter  passing  between  the  two  heads  of  the  dorsal 
interossei,  to  inosculate  with  the  carpal  and  metacarpal 
branches. 

Ulnar  Artery. 

The  Ulnar  artery  crosses  the  arm  obliquely  to  the 
commencement  of  its  middle  third,  it  then  runs  down  the 
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ulnar  side  of  the  fore-ann  to  the  wrist,  crosses  the  annular 
ligament,  and  forms  the  superficial  palmar  arch,  which  ter- 
minates by  inosculating  with  the  superficialis  voice. 

Relations. — In  the  upper  or  oblique  portion  of  its 
course^  it  lies  between  the  superficial  and  deep  layers  of 
muscles  of  the  fore-arm.  In  the  second  part  of  its  course^ 
it  is  placed  between  the  flexor  carpi  ulnaris,  and  flexor  sub'* 
limis  digitorum.  While  crossing  the  annular  ligament,  it 
is  protected  from  injury  by  a  strong  tendinous  arch, 
thrown  over  it  from  the  piriform  bone ;  and  in  the  palm 
it  rests  upon  the  tendons  of  the  flexor  sublimis,  being 
covered  in  by  the  palmar  fascia. 

Plan  of  the  relations  of  the  ulnar  artery. 

In  Front. 

Superficial  layer  of  muscles. 
Deep  fascia. 

In  the  ffand. 

Tendinous  arch  from  the  pislfonn  bone. 
Palmaris  breyis  muscle* 
Palmar  fascia. 

Inner  Side. 
Flexor  carpi  ulnaris. 
Ulnar    nerve    (lower 
two  thirds). 


Ulnar  artery. 


OiUer  Side, 
Flexor  sublimis  digito< 
rum. 


Deep  layer  of  muscles. 
Flexor  profundus  digitorum., 

In  the  Hand, 

Annular  ligament. 

Tendons  of  the  flexor  subHmiB  dfgitorum. 

Operaticms.  —  Hie  ulnar  artery  is  usually  tied  in  three  situations : 
—  1st.  At  the  commencement  of  the  middle  third  of  the  fore-arm, 
where  it  emerges  from  beneath  the  flexor  sublimis.  2d.  In  the  lower 
third.  3d.  As  it  crosses  the  annular  ligament.  In  the  two  first 
opersdoBs  the  border  of  the  flexor  carpi  ulnaris  muscle  is  the  guide 
for  the  incision,  in  the  latter  the  pisiform  bone.  The  high  operation 
is  the  most  difficult,  on  account  of  the  depth  of  the  artery  and  the 
danger  of  separating  the  wrong  muscles.  The  lower  operations  are 
simple  and  easy,  the  artery  lying  quite  superficially.  The  ulna 
nenre  lies  immediately  to  the  ulnar  side  of  the  artery  from  the  com- 
mencement of  the  middle  third  to  the  wrist,  and  therefore  is  not  en- 
dangered in  the  upper  operation.  The  venae  comites  are  at  each  side. 
The  structures  to  be  cut  through  are  the  mtegumerUf  superficialfascia, 
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deepfatdii,  ihe  iheath  of  the  Tesfids,  and,  at  the  wrist,  the  palmaria 
.brcvis  miiBcla  and  tendinous  band. 

In  wounds  of  arteries,  wfaereTer  thej  occur,  both  extremities  of  the 
TflBS^  are  to  be  tied ;  and  this  is  the  rule  of  ^practice  for  wounds  in  the 
pakn  of  the  hand. 

The  Brcmches  of  the  Ulnar  artery  may  be  arranged  into 
four  groups  :— 

F'lhnui       i  Anterior  ulnar  recurrent. 
JHoonD       1^  Posterior  uhiar  recurrent. 

{y  r  Ant.  inteross. 

interosseous  j^p^g^^  inteross.— recurrent. 
Muscular. 

IVrtJti       J  Carpalis  anterior. 
frrttt       -j^  Carpalis  posterior. 

Hand    -     Digitales,ybt«r. 

The  Anterior  ulnar  recurrent  returns  upon  the  elbow, 
between  the  pronator  teres  and  brachialis  anticus  and 
inosculates  with  the  anastomotica  magna. 

The  Posterior  ulnar  recurrent  returns  upon  the  elbow, 
by  passing  beneath  the  origins  of  the  superficial  layer  of 
muscles,  and  then  between  the  two  heads  of  the  flexor 
carpi  ulnaris.  It  inosculates  with  the  inferior  profunda 
and  anastomotica  magna. 

The  Common  interosseous  is  a  short  trunk,  which  divides 
into  the  anterior  and  posterior  interosseous  arteries. 

The  Anterior  interosseous  runs  down  the  fore-arm  upon 
the  interosseous  membrane,  and  at  the  upper  border  of 
the  pronator  quadratus  pierces  that  membrane,  and  de- 
scends to  the  back  of  the  wrist,  where  it  inosculates  with 
the  posterior  carpal  branches  of  the  radial  and  ulnar. 

The  Posterior  interosseous  artery  passes  back  through 
an  opening  between  the  upper  part  of  the  interosseous 
membrane  and  the  oblique  ligament,  and  is  distributed  to 
the  muscles  on  the  posterior  aspect  of  the  fore-arm.  It 
gives  off  a  recurrent  branchy  which  returns  upon  the  elbow 
beneath  the  anconeus  muscle,  and  anastomoses  with  the 
posterior  articular  branch  of  the  superior  profunda. 

The  Musctdar  branches  supply  the  muscles  situated  on 
the  ulnar  border  of  the  fore-arm. 

The  Carpal  branches,  anterior  and  posterior^  are  distri- 
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buted  to  the  anterior  and  posterior  aspects  of  the  wrisi 
joiot    The  posterior  is  the  largest. 
H^  The  Digiitd  branches  supply  the  collateral  branches  to 
the  little,  ring,  and  middle  fingers,  and  the  ulnar  side  of  the 
index  finger. 

The  Superficial  palmar  arch  receives  the  terminatioti 
of  the  deep  arch,  near  to  the  carpal  extremity  of  the 
little  finger,  and  terminates  in  the  superficiatis  volsey  upon 
the  ball  of  the  thumb. 

Nerves  of  the  Fore-arm. 

The  Nerves  of  the  fore-arm  are  the  cutaneous,  the 
median,  ulnar,  radial,  and  posterior  ioterosseous.  The 
cutaneous  nerves^  derived  from  the  external  cutaneous, 
internal  cutaneous,  and  spiral  cutaneous,  have  been  already 
described  (see  pages  77>  78.) 

Median  Nerve. 

The  Median  nerve  runs  down  the  anterior  aspect  of  the 
fore-arm,  from  the  bend  of  the  elbow  to  the  hand,  where 
it  divides  into  its  five  terminal  branches. 

Relations  —  At  the  bend  of  the  elbow,  it  passes 
between  the  two  heads  of  the  pronator  radii  teres  and 
flexor  sublimis  digitorum  muscles. 

In  the  fore-arm,  it  lies  between  the  flexor  sublimis  and 
profundus,  and  at  the  wrist  it  passes  with  the  tendons  of 
these  two  muscles  beneath  the  annular  ligament  into  the 
palm  of  the  hand. 

Branches.  —  The  branches  of  the  median  nerve  may 
be  arranged  in  two  groups,  there  being  none  given  off  in 
the  upper  arm. 

Fare^arm  I  ^"scular. 

\  Anterior  interosseous. 

H  nd       i  Superficial  palmar. 
^  "j^  Five  digital. 

The  Muscidar  branches  are  distributed .  to  the  muscles 
on  the  anterior  aspect  of  the  fore-arm. 

The  Anlerior  interosseous  is  a  large  branch,  accompany- 
ing the  anterior  interosseous  artery,  and  supplying  the 
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doBpfoMiai  ihe  jAeoM  of  the  Tesselsy  and,  at  the  wrist,  the  palmaris 
.bretis  imiscle  and  tendiiious  band. 

In  wounds  of  arteries,  wfaererer  they  occdt,  both  extremities  of  the 
Tnmrl  are  to  be  tied  ;  and  this  is  the  rule  of  practice  fat  wounds  in  the 
pahn  of  the  hand. 

The  Branches  of  the  Ulnar  artery  may  be  arranged  mto 
■four  groups  :— 

x7„  f  Anterior  ulnar  recurrent. 

^^^       1  Posterior  uhiar  recurrent. 

{T  ^  r  Ant.  inteross. 

Interosseous  |  p^^^  inteross— recurrent. 
Muscular. 

Wrixt       X  ^*T?^*®  anterior. 
1^  Carpalis  posterior. 

Hand    -     Digi tales,  ^/^r. 

The  Anterior  ulnar  recurrent  returns  upon  the  elbow, 
between  the  pronator  teres  and  brachialis  anticus  and 
inosculates  with  the  anastomotica  magna. 

The  Posterior  ulnar  recurrent  returns  upon  the  elbow, 
by  passing  beneath  the  origins  of  the  superficial  layer  of 
muscles,  and  then  between  the  two  heads  of  the  flexor 
carpi  ulnaris.  It  inosculates  with  the  inferior  profunda 
and  anastomotica  magna. 

The  Common  interosseous  is  a  short  trunk,  which  divides 
into  the  anterior  and  posterior  interosseous  arteries. 

The  Anterior  interosseous  runs  down  the  fore-arm  upon 
the  interosseous  membrane,  and  at  the  upper  border  of 
the  pronator  quadratus  pierces  that  membrane,  and  de- 
scends to  the  back  of  the  wrist,  where  it  inosculates  with 
the  posterior  carpal  branches  of  the  radial  and  ulnar. 

The  Posterior  interosseous  artery  passes  back  through 
an  opening  between  the  upper  part  of  the  interosseous 
membrane  and  the  oblique  ligament,  and  is  distributed  to 
the  muscles  on  the  posterior  aspect  of  the  fore-arm.  It 
gives  off  a  recurrent  branchy  which  returns  upon  the  elbow 
beneath  the  anconeus  muscle,  and  anastomoses  with  the 
posterior  articular  branch  of  the  superior  profunda. 

The  Muscvlar  branches  supply  the  muscles  situated  on 
the  ulnar  border  of  the  fore-arm. 

The  Carpal  branches^  anterior  and  posterior^  are  distri- 
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buted  to  the  anterior  and  posterior  aspects  of  the  wrisi 
jomt4     The  posterior  is  the  largest. 
ftf-  The  Digitai  branches  supply  the  collateral  branches  to 
the  little,  ring,  and  middle  fingers,  and  the  ulnar  side  of  the 
index  finger. 

The  SuperficiaZ  palmar  arch  receives  the  terminaticm 
of  the  deep  arch,  near  to  the  carpal  extremity  of  the 
little  finger,  and  terminates  in  the  superficialis  voliey  upon 
the  ball  of  the  thumb. 

Nerves  op  the  Fore-arm. 

The  Nerves  of  the  fore-arm  are  the  cutaneous,  the 
median,  ulnar,  radial,  and  posterior  interosseous.  The 
cutaneous  nerves^  derived  from  the  external  cutaneous, 
internal  cutaneous,  and  spiral  cutaneous,  have  been  already 
described  (see  pages  77>  78.) 

Median  Nerve. 

The  Median  nerve  runs  down  the  anterior  aspect  of  the 
fore-arm,  from  the  bend  of  the  elbow  to  the  hand,  where 
it  divides  into  its  five  terminal  branches. 

REI.ATIONS  —  At  the  bend  of  the  elbow,  it  passes 
between  the  two  heads  of  the  pronator  radii  teres  and 
flexor  sublimis  digitorum  muscles. 

In  the  fore-arm,  it  lies  between  the  flexor  sublimis  and 
proiiindus,  and  at  the  wrist  it  passes  with  the  tendons  of 
these  two  muscles  beneath  the  annular  ligament  into  the 
palm  of  the  hand* 

Branches.  —  The  branches  of  the  median  nerve  may 
be  arranged  in  two  groups,  there  being  none  given  off  in 
the  upper  arm. 

Fwe^arm  T  ^"^cular. 

1^  Anterior  interosseous. 

H  nd       J  Superficial  palmar. 
1^  Five  digital. 

The  Muscular  branches  are  distributed  to  the  muscles 
on  the  anterior  aspect  of  the  fore-arm. 

The  Anterior  interosseous  is  a  large  branch,  accompany- 
ing the  anterior  interosseous  artery,  and  supplying  the 
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deep  layer  of  muscles  in  the  fore-arm.  It  passes  beneath 
the  pronator  quadratus  musde^  and  pierces  the  interosseous 
membrane  near  to  the  wrist  On  reaching  the  posterior 
aspect  of  the  wrist,  it  joins  a  large  and  remarkable  ganglion, 
which  gives  off  a  number  of  branches  for  the  supply  of  the 
joint* 

The  Stqierfickd  palmar  branch  arises  from  the  median 
nerve  immediately  above  the  annular  ligament,  and  is 
distributed  to  the  integument  in  the  palm  of  the  hand. 

The  Digital  branches  are  five  in  number ;  two  pass  out- 
wards to  the  thumb ;  one  to  the  radial  side  of  the  index 
finger ;  one  subdivides  for  the  supply  of  the  adjoining  sides 
of  the  index  and  middle  fingers  ;  and  the  remaining  one, 
for  the  supply  of  the  adjoining  sides  of  the  middle  and  ring 
fingers. 

Ulnar  Nerve. 

The  Ulnar  nerve  runs  along  the  ulnar  side  of  the  fore- 
arm to  the  wrist,  crosses  the  annular  ligament  with  the 
ulnar  artery,  and  divides  into  two  branches,  superficial  and 
deep  palmar. 

Relations. — At  the  elbow  the  nerve  lies  in  the  groove 
between  the  inner  condyle  of  the  humerus  and  olecranon, 
and  between  the  two  heads  of  the  flexor  carpi  ulnaris 
muscle.  At  the  commencement  of  the  middle  third  of  the 
fore-arm,  it  becomes  applied  against  the  artery,  and  lies  to 
its  ulnar  side,  as  far  as  the  hand. 

Branches. — The  branches  of  the  ulnar  nerve  may  be 
arranged  into  four  groups :  — 

Upper  arm     -      To  the  triceps  muscle. 
Fore'Orm        -       Muscular. 
Dorsum  of  hand  -  Dorsal  branch. 

Palm  <>f  hand    (  Superficial  palmar. 
•^  (^  Deep  palmar. 

A  few  filaments  are  given  to  the  short  head  of  the 
triceps. 

The  Mttscular  branches  supply  the  muscles  on  the  ulnar 
side  of  the  fore-arm. 

The  Dorsal  branch  passes  beneath  the  tendon  of  the 
flexor  carpi  uhiaris,  at  the  lower  third  of  the  fore-arm, 
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and  divides  into  braoches  which  supply  two  fingers  and  a 
half  on  the  posterior  aspect  of  the  hand,  and  communicate 
with  the  radial  nerve. 

The  Superficial  palmar  branch  divides  into  four  fila- 
ments, which  are  distributed  to  the  ulnar  border  of  the 
handy  to  the  ulnar  side  of  the  little  finger,  to  the  adjoining 
borders  of  the  little  and  ring  fingers,  and  a  communicating 
branch  is  sent  to  join  the  median  nerve. 

The  Deep  palmar  branch  passes  between  the  abductor 
and  flexor  minimi  digiti,  to  the  deep  palmar  arch,  supplying 
all  the  deep  parts  in  the  palm  of  the  hand. 

MUSCULO-SPIRAL    NeRVE. 

The  Musculo-spiral  nerve,  at  the  bend  of  the  elbow, 
divides  into  two  branches  of  nearly  equal  size,  the  radial 
and  posterior  interosseous. 

The  Radial  runs  along  the  radial  side  of  the  fore  arm 
to  the  commencement  of  its  lower  third ;  it  then  passes 
beneath  the  tendon  of  the  supinator  longus  to  the  back  of 
the  wrist  and  hand,  where  it  supplies  two  fingers  and  a 
half,  and  communicates  with  the  dorsal  branch  of  the 
ulnar  nerve.  It  gives  off  a  few  branches  to  the  muscles 
on  the  radial  side  of  the  fore- arm. 

Relations.  —  In  the  upper  third  of  the  fore-arm  it 
lies  beneath  the  border  of  the  supinator  longus  muscle. 
In  the  middle  third  it  is  in  relation  with  the  radial  artery, 
lying  to  its  outer  side.  It  then  quits  the  artery,  and 
passes  beneath  the  tendon  of  the  supinator  longus,  to 
reach  the  back  of  the  hand. 

The  Posterior  interosseous  nerve  separates  from  the 
radial  at  the  bend  of  the  elbow,  pierces  the  supinator 
brevis  muscle,  and  emerges  from  its  lower  border  on  the 
posterior  aspect  of  the  fore-arm,  where  it  divides  into 
branches  which  supply  the  whole  of  the  muscles  on  the 
posterior  aspect  of  the  fore-arm.  One  branch,  longer 
than  the  rest,  descends  to  the  posterior  part  of  the  wrist- 
joint,  where  it  forms  a  large  gangliform  swelling  (the 
common  character  of  nerves  which  supply  joints),  from 
which  numerous  branches  are  distributed  to  the  wrist- 
joint. 
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The  branches  of  the  Musctdo-spiral  nerve  may  be  thus 
arranged :  -^ 

i-r^i^uM.  ^.«,  J  Muscular, 
upper  attn  -{0*1      <. 

1  Spiral  cutaneous. 

Fore-arm   J^*^^*^» 

\  Posterior  interosseous. 

If  we  make  an  analysis  of  the  supply  of  nerves  to  the 
muscles  of  the  upper  extremity,  from  the  various  sources 
above  described,  we  shall  find  them  disposed  according  to 
the  following  arrangement :  — 

Deltoid  muscle  ^  Circumflex  nerve. 


Upper  arm 
Fore-arm  -  - 
Hand 


front  —  External  cutaneous . 

haxk —  Musculo-spirid. 
*  front — Median,  ulnar,  and  radial. 

hack  —  Radial  and  posterior  interosseous. 
front  —  Median  and  ulnar. 

haxik  —  Radial  and  ulnar. 


Posterior  Region  of  the  Fore-arm. 

No  new  dissection  is  required  for  this  region:  the 
integument  already  thrown  back  from  the  anterior  region 
is  now  to  be  removed  altogether,  and  with  it  the  super- 
ficial fascia :  in  this  proceeding  the  posterior  ulnar  vein 
may  be  seen  throughout  its  course,  taking  its  origin  in- 
feriorly  from  the  vein  of  the  little  finger,  <<  verua  salvo- 
tella."  On  the  radial  side,  the  radial  vein  may  be  ob- 
served commencing  by  the  veins  on  the  back  of  the 
hand,  and  winding  around  the  radial  border  of  the  fore- 
arm to  the  bend  of  the  elbow.  The  posterior  branches 
of  the  internal  cutaneous  nerv«  are  distributed  along  the 
course  of  the  posterior  ulnar  vein,  and  the  external  cuta- 
neous and  spiral  cutaneous,  on  the  radial  border  of  the 
fore-arm.  At  the  lower  third  of  the  fore-arm,  the  radial 
nerve  is  seen  piercing  the  fascia,  to  reach  the  back  part 
of  the  hand ;  and,  just  above  the  wrist,  the  dorsal 
branch  of  the  ulnar  emerges  from  the  fascia  to  the  same 
destination.  On  removing  the  deep  fascia,  the  superficial 
layer  of  muscles  is  brought  into  view. 
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Posterior  aspect.  —  Superficial  Layer  : 

Supinator  longus, 

Extensor  carpi  radialis  longipr, 

'-  carpi  radialis  brevior, 

— communis  digitorum, 

-— —  minimi  digiti, 

carpi  ulnaris, 

Anconeus. 

The  Stqnnator  longus  muscle  is  placed  along  the  radial 
border  of  the  fore-arm.  It  arises  from  the  external  con- 
dyloid ridge  of  the  humerus,  nearly  as  high  as  the  inser- 
tion of  the  deltoid,  and  is  inserted  into  the  base  of  the 
styloid  process  of  the  radius. 

This  muscle  must  be  divided  through  the  middle,  and 
the  two  ends  turned  to  either  side  to  expose  the  next 
muscle. 

^The  JExtensor  carpi  radialis  languor  arises  from  the 
external  condyloid  ridge  below  the  preceding.  Its  tendon 
passes  through  a  groove  in  the  radius,  immediately  behind 
the  styloid  process,  to  be  inserted  into  the  base  of  the 
metacarpal  bone  of  the  index  finger. 

The  JExtensor  carpi  radialis  brevior  is  seen  by  drawing 
aside  the  former  muscle.  It  arises  from  the  external 
condyle  of  the  humerus,  and  is  inserted  into  the  base  of 
the  metacarpal  bone  of  the  middle  finger.  Its  tendon  is 
lodged  in  the  same  groove  of  the  radius  with  the  extensor 
carpi  radialis  longior. 

The  Extensor  communis  digitorum  arises'  from  the  ex- 
ternal condyle,  and  divides  into  four  tendons,  which  are 
inserted  into  the  second  and  third  phalanges  of  the  fingers. 
The  same  peculiarities  exist  in  the  arrangement  of  these 
tendons  as  was  before  noticed  in  the  extensor  tendons  of 
the  foot.  Opposite  the  first  phalanx,  the  tendon  {Jig.  9. 2.) 
spreads  out  so  as  to  form  a  broad  aponeurosis,  which 
covers  the  whole  of  the  posterior  aspect  of  the  finger. 
At  the  first  joint  the  aponeurosis  divides  into  three  slips* 
The  middle  slip,  3.,  is  inserted  into  the  base  of  the  second 
phalanx,  and  the  two  lateral  portions  are  continued  on- 
wards on  each  side  of  the  joint,  to  be  inserted  into  the  last 
phalanx,  4.  Little  oblique  tendinous  slips  connect  the  ten- 
dons of  this  muscle  as  they  cross  the  back  of  the  hand. 
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^  The  Extauor  minimi  digiti 

(suricuIariB)  is  an  off-set  m>m 
the  extensor  commums.  It  as- 
sists in  fonniDg  the  tendinous 
expaiuion  on  the  back  of  the 
little  finger,  and  is  ituerted  into 
the  two  utst  phalanges.  It  is  to 
this  muscle  that  the  little  fingn 
owes  its  power  of  separate  ex- 
tenHon,  and  from  being  called 
into  action  when  the  point  of 
the  finger  is  introduced  into  the 
meatoB  of  the  ear  (or  the  pur- 
pose of  removing-  unpleasant 
sensations,  or  producing  titilla- 
tion :  the  muscle  wm  called  by 
the  older  writers  "  auricularis." 
The  Extentor  earpi  ulnarit 
aritet  from  the  external  ctKidy le 
and  the  uj^r  two  thirds  of  the 
border  of  the  uloa.  Its  tendon 
passes  through  the  posteriov 
groove  in  the  ulna,  to  be  ijuerUd 
into  the  base  ol  the  metacarpal 
bone  of  the  little  finger. 

The  Aticotuut  aritet  from  the 
outer  condyle,  and  is  inserted 

into  the  olecranon  and  triangular  sur&ce  on  the  upper 

extremity  of  the  ulna. 

When  these  muscles  have  been  examined,  the  extensor 

communis  digitorum  and  extensor  minimi  digiti  should  be 

removed,  and  the  extensor  carpi  ulnaris  drawn  aside,  to 

*  Fig.  9.  The  arnuigemeiit  of  the  eitenior  tendon  upon  the  dorsal 
luriace  of  a  finger. 

No.  1.  The  metacarpal  bone  of  the  middle  finger.  2.  The  ex- 
tensor tendon  expanding  into  &  broad  aponeurosis,  which  diiides  into 
three  alriJt.  3.  Tbe  middle  slip,  inserted  into  the  ba&e  of  the  Eecond 
phalanx.  4.  Tbe  two  lateral  slips,  ioserted  into  the  bs&e  of  the  thinl 
pholani.  S.  5.  Two  dorsal  interosiei,  showing  their  bifid  origin,  G. 
6.,  and  inserted  by  an  aponeurotic  expansion  into  the  sides  of  the  ex- 
tensor tendon.  T.  The  second  lumbiicalis  musde,  also  inserted  into 
the  aide  of  the  extensor  tendon. 
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briiig  into  view  the  deep  layer,  which  consists  of  five 
miisdes. 

DeepLcaier. 

Supinator  brevis. 

Extensor  ossis  metacarpi  pollicis^ 

^  pnmi  intemodii  pollicis, 

■  ■        secundi  internodii  pollicis, 

indicis.      "^ 

The  Stqnnaior  hrevis  cannot  be  seen  in  its  entire  ex- 
teat,  until  the  radial  extensors  of  the  carpus  are  divided 
from  their  origin.  It  arises  from  the  external  condyle 
and  external  lateral  ligament,  and  winds  around  the  up- 
per part  of  the  radius  to  be  inserted  into  the  upper  third 
of  its  oblique  line.  The  posterior  interosseous  artery 
and  nerve  are  seen  perforating  the  lower  border  of  this 
muscle. 

The  Extensor  ossis  metacarpi  poUicis  is  placed  imme- 
diately below  the  supinator  brevis.  It  arises  from  the 
ulna,  interosseous  membrane,  and  radius,  and  is  inserted, 
as  its  name  implies,  into  the  base  of  the  metacarpal  bone 
of  the  thumb.  Its  tendon  passes  through  the  groove  im- 
mediately in  front  of  the  styloid  process  of  the  radius. 

The  Jaxtensor  primi  internodii  pollicisy  the  smallest  of 
the  muscles  in  this  layer,  arises  from  the  interosseous 
membrane  and  radius,  and  passes  through  the  same  groove 
with  the  extensor  ossis  metacarpi,  to  be  inserted  into  the 
base  of  the  first  phalanx  of  the  thumb. 

The  Extensor  secundi  intemodii  poUieis  arises  from 
the  ulna  and  interosseous  membrane.  Its  tendon  passes 
through  a  distinct  groove  in  the  radius,  and  is  inserted 
mto  the  base  of  the  last  phalanx  of  the  thumb. 

The  Extensor  indicis  arises  from  the  ulna  as  high  up  as 
the  extensor  ossis  metacarpi  pollicis,  and  from  the  inter- 
osseous membrane.  Its  tendon  is  inserted  into  the  apo- 
neurosis formed  by  the  common  extensor  tendon  of  the 
index  finger. 

When  the  posterior  surface  of  the  lower  extremities 
of  the  radius  and  ulna  is  examined,  a  number  of  grooves 
will  be  seen,  through  which  the  tendons  of  the  muscles  of 
the  posterior  region  of  the  fore-arm  pass  to  their  destina- 
tion upon  the  hand.    In  the  subject,  the  posterior  annular 
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ligament  forms  for  them  a  number  of  distinct  sheatlis. 
Their  relative  position  from  radius  to  ulna  must  be  atten- 
tively studied.  Into  the  base  of  the  styloid  process  of 
the  radius  is  inserted  the  tendon  of  the.  supinator  longus. 
Immediately  in  front  of  the  styloid  process9  is  a  groove 
which  lodges  the  tendons  of  the  extensor  ossis  metacarpi 
and  primi  internodii;  immediately  behind  it  another, 
broaa  and  shallow,  for  the  tendons  of  the  extensor  carpi 
radialis  longior  and  brevior,  which  are  crossed  obliquely 
by  a  superficial  sheath  in  the  annular  ligamient  for  the 
extensor  secundi  internodii.  Farther  inwards  is  a  small 
groove  for  the  tendon  of  the  extensor  indicis,  and  a  large 
one  for  the  extensor  communis.  Upon  the  ulna  is  a 
groove  for  the  extensor  minimi  digiti  and  extensor  carpi 
ulnaris.  They  may  be  thus  arranged  in  a  tabular  form : — 

f  Extensor  ossis  metacarpi, 

t primi  internodii. 

Styloid  process,  the  insertion  of  the 
tendon  of  the  supinator  longus. 
Extensor  secundi  internodii, 

carpi  radialis  longior, 
carpi  radialis  brevior. 


{ 
{ 


Extensor  indicis. 

Extensor  communis  digitorum, 

'  minimi  digiti, 

— —  carpi  ulnaris. 


Actions.  —  The  anconeus  is  associated  in  its  action 
with  the  triceps  extensor  cubit i :  it  assists  in  extending 
the  fore-arm  upon  the  arm.  The  supinator  longus  and 
brevis  effect  the  supination  of  the  fore-arm,  and  antagonize 
the  two  pronators.  The  extensores  carpi  radialis,  longior, 
and  brevior,  and  ulnaris  extend  the  wrist  in  opposition  to 
the  two  flexors  of  the  carpus.  The  extensor  communis 
digitorum  restores  the  fingers  to  the  straight  position, 
after  being  flexed  by  the  two  flexors,  sublimis  and  pro- 
fundus. The  extensor  ossis  metacarpi,  primi  internodii, 
and  secundi  internodii  poUicis,  are  the  especial  extensors 
of  the  thumb,  and  serve  to  balance  the  actions  of  the 
flexor  ossis  metacarpi,  flexor  brevis,  and  flexor  longus 
poUicis.  The  extensor  indicis  gives  the  character  of  ex- 
tension to  the  index  finger,  and  is  hence  named  indicator. 
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and  die  extensor  miDimi  digit!  supplies  that  finger  with 
the  power  of  exercising  a  distinct  extension* 

Palmar  Region. 

The  Muscles  of  the  Hand  are  arranged  in  three  groups : 
a  radial  group  belonging  to  the  thumb ;  an  ulnar  group  to 
the  little  finger ;  and  a  palmar  group  situated  in  die  middle 
of  the  palm  of  the  hand. 

The  muscles  of  the  Radial  group  are  the 

Abductor  poUicis, 
Flexor  ossis  metacarpi  (opponens), 
Flexor  brevis  poUicis^ 
Adductor  pollicis. 

The  Abductor  pollicis  arises  fi*om  the  scaphoid  bone 
and  annular  ligament.  It  is  inserted  into  the  base  of  the 
first  phalanx. 

Cut  this  muscle  firom  its  origin,  and  turn  it  upwards ; 
you  will  then  see 

The  Flexor  ossis  metacarpi  (misnamed  opponens);  it 
(^^ises  from  the  trapezium  and  annular  ligament,  and  is 
inserted  into  the  whole  length  of  the  metacarpal  bone. 

The  flexor  ossis  metacarpi  may  now  be  divided  from 
lis  origin  and  turned  aside,  in  order  to  show  the  next 
muscle. 

The  Plexor  brevis  pollicis  consists  of  two  portions,  be- 
tween which  lies  the  tendon  of  the  flexor  longus  pollicis. 
The  external  portion  arises  from  the  trapezium  and  an- 
nular ligament ;  the  internal  portion  from  the  trapezoides 
and  08  magnum.  They  are  both  inserted  into  the  base  of 
the  first  phalanx  of  the  thumb,  having  a  sesamoid  bone  in 
each  of  their  tendons  to  protect  the  joint. 

The  Adductor  pollicis  is  a  triangular  muscle ;  it  arises 
^om  the  OS  magnum  and  metacarpal  bone  of  the  middle 
finger ;  the  fibres  converge  to  its  ifisertion  into  the  base  of 
the  first  phalanx. 
Ulnar  group.    The  muscles  of  the  little  finger  are  the 

Abductor  minimi  digiti. 
Flexor  brevis  minimi  digiti, 
Flexor  ossis  metacarpi  (adductor). 

On  removing  the  integument  from  the  ball  of  the  little 
%er,  a  thin  layer  of  muscular  fibres  is  found  between 
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the  two  layers  of  superficial  fascia.  This  is  the  Pabnans 
hrevis.  Its  fibres  ar%9e  firpm  the  palmar  fascia,  and  pass 
transversely  inwards  to  be  inserted  into  the  integument 
on  the  inner  border  of  the  hand. 

When  the  superficial  and  deep  fascia  is  removed,  the 
Abductor  minitm  digiH  will  be  seen  arising  from  the  pisi- 
form bone.  It  is  inserted  into  the  base  of  the  first  phalanx, 
of  the  little  finger. 

The  Flexor  brevis  minimi  digiH  arises  from  the  unci- 
form bone  and  annular  ligament,  and  is  inserted  into  the 
base  of  the  first  phalanx. 

The  Flexor  ossis  metaearpi  (adductor,  opponens)  arises 
from  the  unciform  bone  and  annular  ligament,  and  is  tn- 
serted  into  the  whole  length  of  the  metacarpal  bone  of  the 
little  finger. 

MidcUe  palmar  region. — ^The  muscles  in  this  region  are 

the 

Lumbricales, 

T  .  -  r  palmar  3. 

Interos8e.|t|^^^^4 

The  Lumhricales,  four  in  number,  are  accessories  to  the 
deep  flexor  muscles.  They  arise  from  the  radial  side  of 
the  tendons  of  the  deep  flexor,  and  are  inserted  into  the 
aponeurotic  expansion  of  the  extensor  tendons  (Jig.  9. 7.) 
on  the  radial  side  of  the  fingers. 

The  Palmar  interossei,  three  in  number,  are  placed  upon 
the  metacarpal  bones,  rather  than  between  them.  They  ame 
from  the  base  of  the  metacarpal  bone  of  one  finger,  and 
are  inserted  into  the  base  of  the  first  phalanx  and  aponeu- 
rotic expansion  of  the  extensor  tendon  of  the  same  finger. 
The  first  (^.  10.  4.)  belongs  to  the  index  finger;  the  se- 
cond, 6.,  to  the  ring  finger ;  and  the  third,  8.,  to  the  little 
finger.     The  middle  finger  being  excluded. 

On  turning  to  the  dorsum  of  the  hand,  the  four  dorsal 
interossei  are  seen  in  the  four  spaces  between  the  meta- 
carpal bones.  They  are  bipenniform  muscles  (^fig.  9. 5.  5.), 
and  arise  by  two  heads,  6. 6.,  from  the  adjoining  sides  of 
the  base  of  the  metacarpal  bones.  They  are  inserted  into 
the  base  of  the  first  phadanges,  and  aponeurosis  of  the  ex- 
tensor tendons. 

The  first  (^*  10. 3.)  is  inserted  into  the  index  finger, 
and  from  its  use  is  called  abductor  indicis ;  the  second  and 


third  ifig.  9.  s.  ^,^.  10.  s,  fi.)  are  inserted  into  the  middle 
finger,  compeDsating  its  exclusion  from  the  palmar  group ; 
the  fourth  {Jig.  10.  7.)  is  attached  to  the  ring  finger ;  so 
that  each  finger  is  provided  with  two  interossei,  with  the 
exception  of  the  little  finger,  as  may  be  shown  by  a  table. 

Index fingtrl  ""^  ^"^^^  (abductor  mdicis),^.  10.  3. 

■'  ^     l^  one  palmar,^^.  10.  i. 
JUiddkJinffer,  two  dorsal,J%.  10.  fl,  5. 

*  Fig.  10.  A  diagrani  allowing  tbe  abductor  and  adductor  mug. 
cIhoT  tbe  hand,  and  tlie  at(acbment(  and  actions  of  tlie  taterossei. 
The  middle  finger  is  made  longer  than  the  rot,  in  order  to  mark 
the  central  axis  of  tbe  band,  to  wbich  the  mOTements  of  aljduction 
and  adduction  are  rererrible.  The  dolled  lines  represent  tbe  six  ab- 
ductor muules,  and  tbe  plain  lines  the  Tour  adductors. 

No.  1.  Tbe  abductor  polHcis,  arieing  Tram  the  scaphoid  bone. 
3.  Tbe  adductor  pollicis,  arising  from  the  whole  length  of  the  middle 
metacarpal  bone.  3.  The  first  dorsal  interosseous,  the  sbduclor  of 
the  index  finger :  all  tbe  donal  interossei  arise  b;  two  heads,  as  is 
■een  in  the  diagram.  4.  The  first  palmar  interosseous,  (he  adductor 
of  tbe  index  finger.  5.  5.  The  second  and  third  dorsal  ioterossei 
muBcles,  both  abductors  of  (he  middle  finger.  6.  Tbe  second  palmar 
interosseous,  adductor  of  the  ring-finger.  T.  The  fourth  dorsal  ia- 
lerosseouB,  abductor  of  tbe  ring.finger.  8.  The  third  palmar  inter. 
osseous,  adductor  of  the  little  finger.  9.  The  abductor  of  tbe  little 
finger,  arising  from  the  piaiform  boue. 
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Rmg  finger  |^^^  palmar,^.  10.  7. 

lAtdefinger^  remaining  palmar^^/S^r.  10.  9. 

The  radial  artery  passes  into  the  pahn  of  the  hand 
between  the  two  heads  of  the  first  dorsal  interosseous 
muscle  and  the  perforating  branches  of  the  deep  palmar 
arch,  between  the  heads  of  the  other  dorsal  interossei. 

Actions.  —  The  actions  of  the  muscles  of  the  hand  are 
expressed  in  their  names.  Those  of  the  radial  group  be- 
long to  the  thumb,  and  provide  for  three  of  its  movements, 
abduction,  adduction,  saidJlexUm,  The  ulnar  group,  in  like 
manner,  are  subservient  to  the  same  motions  of  the  little 
finger,  and  the  interossei  are  abductors  and  adductors  of 
the  several  fingers.  Tlie  lumbricales  are  accessory  in  their 
actions  to  the  deep  flexors :  they  were  called  by  the  earlier 
anatomists,  fiducinse,  i.  e.  fiddlers'  muscles  from  an  idea 
that  they  might  effect  the  fi'actional  movements  by  which 
the  performer  is  enabled  to  produce  the  various  notes  on 
that  instrument. 

In  relation  to  the  axis  of  the  hand  (Jtg.  10.),  the  four 
dorsal  interossei  are  abductors,  and  the  three  palmar,  ad- 
ductors. It  will  therefore  be  seen  that  each  finger  is  pro- 
vided with  its  proper  adductor  and  abductor,  two  flexors 
and  (with  the  exception  of  .the  middle  and  ring  fingers) 
two  extensors.  The  thumb  has  moreover  a  flexor  ana 
extensor  of  the  metacarpal  bone;  and  the  little  finger 
a  flexor  of  the  metacarpal  bone  without  an  extensor. 
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CHAPTER  ni. 

THORAX. 

The  2%or€ix  is  the  conical  cavity  situated  at  the  upper 
part  of  the  trunk  which  contains  the  chief  organs  of 
respiration  and  circulation. 

JHstection.  —  Its  dissection  consists  in  dividing  the  ribs  on  each 
side  from  the  second  to  the  fifth,  and  removing  the  anterior  wall  of 
the  chest  by  separating  its  muscular  connections,  and  sawing  across 
the  sternum. 

The  JBoundaries  of  the  chest  are  the  ribs,  intercostal 
fntudeSy  vertebral  column^  and  ^xmum^  which  form  its  cir- 
cumference. The^r^  rt5,  and  thoracic  fascia  above,  and 
the  diaphragm  below.  It  is  much  deeper  on  the  posterior 
than  on  the  anterior  wall,  in  consequence  of  the  obliquity 
of  the  diaphragm. 

The  Muscles  of  the  chest  are  the  intercostals  and  tnaU' 
gularis  stemi. 

The  intercostals  consist  of  muscular  and  tendinous 
fibres,  which  are  directed  obliquely  between  the  ribs. 
They  are  disposed  in  two  planes,  the  external  and  in- 
ternal, and  cross  each  other  in  the  direction  of  their  fibres. 

The  £!xtemal  intercostalsy  eleven  on  each  sidoy  com- 
mence posteriorly  at  the  vertebral  column,  and  advance 
forwards  to  within  a  few  inches  of  the  sternum,  becoming 
gradually  thin  and  aponeurotic.  Their  fibres  are  directed 
obliquely  downwards  and  inwards,  pursuing  the  same 
line  with  those  of  the  external  oblique  muscle  of  the 
abdomen. 

The  Internal  intercostals^  eleven  on  each  side,  com- 
mence anteriorly  at  the  sternum,  and  extend  backwards 
to  within  a  short  distance  of  the  vertebral  column.  Their 
fibres  are  directed  obliquely  downwards  and  backwards, 
and  correspond  in  direction  with  those  of  the  internal 
oblique  muscle  of  the  abdomen. 

The  intercostal  vessels  and  nerves  pursue  their  course 
between  the  two  planes  of  muscles. 
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The  Triangularis  stemi^  situated  upon  the  inner  wall 
of  the  chesty  arises  by  a  thin  aponeurosis  from  the  side 
of  the  sternum  and  sternal  extremities  of  the  costal  car- 
tilages, and  is  inserted  by  fleshy  digitations  into  the  carti- 
lages of  the  third,  fourth,  fifth,  and  sixth  ribs,  and  often 
into  that  of  the  second. 

Actions.— The  intercostal  muscles  raise  the  ribs  when 
they  act  from  above,  and  depress  them  when  they  take 
their  fixed  point  from  below.  They  are,  therefore,  both 
inspiratory  and  expiratory  muscles.  The  triangularis 
stern i  draws  down  the  costal  cartilages. 

The  TTioracicfascia  *  h  sl  dense  layer  of  cellulo-fibrous 
membrane  stretched  horizontally  across  the  superior  open- 
ing of  the  thorax.  It  is  firmly  attached  to  the  concave 
margin  of  the  first  rib,  and  to  the  inner  surface  of  the 
sternum.  In  front  it  leaves  an  opening  for  the  connection 
of  the  cervical  with  the  thoracic  portion  of  the  thymus 
gland ;  and  behind  it  forms  an  arch  across  the  vertebral 
column,  to  give  passage  to  the  oesophagus. 

At  the  point  where  the  great  vessels  and  trachea  pass 
through  the  thoracic  fascia  it  divides  into  an  ascending 
and  descending  layer.  The  ascending  layer  is  attached  to 
the  trachea,  and  becomes  continuous  with  the  sheath  of 
the  carotid  vessels  and  with  the  deep  cervical  &scia ;  and 
the  deseending  layer  descends  upon  the  trachea  to  its 
bifurcation,  surrounds  the  large  vessels  arising  from  the 
arch  of  the  aorta  and  the  upper  part  of  the  arch  itself, 
and  is  continuous  with  the  fibrous  layer  of  the  pericar- 
dium. It  is  connected  also  with  the  vense  innominatse 
and  superior  cava,  and  is  attached  to  the  cellular  capsule 
of  the  thymus  gland. 

"  The  thoracic  fascia,"  writes  Sir  Astley  Cooper,  "  per- 
forms three  important  offices :  -^ 

1st.  It  forms  the  upper  boundary  of  the  chest,  as  tke 
diaphragm  does  the  lower. 

2d.  It  steadily  preserves  the  relative  situation  of  the 
parts  which  enter  and  quit  the  thoracic  opening. 

3d.  It  attaches  and  supports  the  heart  in  its  situation, 
through  the  medium  of  its  connection  with  the  aorta  and 
large  vessels  which  are  placed  at  its  curvature.'' 

*  For  an  excellent  description  of  thb  fascia,  see  Sir  Astley  Cooper's 
work  on  the  **  Anatomy  of  the  Thymus  Gland." 
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Vessels  and  Nerves,  The  Arteries  of  the  parietes  of  the 
chest  are  the  aortic  intercostals ;  superior  interco8tals>  from 
the  subclavian;  anterior  intercostals,  from  the  internal 
mammary ;  and  the  thoracic  branches  from  the  axillary. 

The  Nerves  are  the  intercostal  and  thoracic  branches. 

Viscera  of  the  Thorax. 

The  contents  of  the  chest  are  the  luTtgs  and  hearty  with 
their  investing  membranes,  and  the  great  vessels. 

The  Lungs  occupy  the  sides  of  the  chest.  In  the 
healthy  state  they  are  of  a  pinkish  grey  colour  mottled 
with  black. 

The  Right  lung  (Jig.  11.  1.)  is  larger  than  the  left,  in 
consequence  of  the  inclination  of  the  heart  to  the  left 
side ;  it  is  also  shorter,  from  the  encroachment  of  the  liver 
upon  the  right  side,  which  presses  the  diaphragm  upwards 
considerably  above  the  level  of  the  left. 

The  right  lung  has  three  lobes^  of  which  the  middle  is 
the  smallest,  and  is  placed  anteriorly.  The  lefi  lung  has 
only  two. 

£ach  lung  is  retained  in  its  place  by  its  root  (fig.  11.3. 3.), 
which  is  formed  by  the  pulmonary  artery  and  veins  and 
bronqhial  tubes,  together  with  the  bronchial  vessels  and 
pulmonary  plexuses  of  nerves. 

The  large  vessels  of  the  root  of  the  lung  are  arranged 
in  the  same  order  from  before,  backwards,  on  both  sides, 
viz, — 

Pulmonary  veins. 
Pulmonary  artery. 
Bronchus. 

From  above,  downwards,  on  the  right  side,  this  order  is 
exactly  reversed.  On  the  left  side  the  bronchus  has  to 
stoop  beneath  the  arch  of  the  aorta,  which  alters  its 
position  to  the  vessels.  They  are  thus  disposed  on  the  two 
sides :  — 

Right.  L^ 

Bronchus,  Artery, 

Artery,  Bronchus^ 

Veins.  Veins. 

Structure. -^The  lungs  are  composed  of  the  ramifi- 
cations of  the  bronchial  tubes,  which  terminate  in  bron- 
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chial  cells  (air  cells),  of  the  ramifications  of  the  pulmonary 
artery  and  veins,  bronchial  artery  and  veins,  lymphatics 
and  nerves.  The  whole  of  these  structures  being  held 
together  by  cellular  tissue,  which  forms  their  parenchyma, 

bronchial  tubes.  —  The  fibro-cartilaginous  rings  whicli 
are  observed  in  the  trachea  become  incomplete  and  irre- 
gular in  the  bronchi,  and  in  the  bronchial  tubes  are  lost 
altogether.  At  the  termination  of  these  tubes  the  fibrous 
coat  ceases,  and  the  cell  is  formed  solely  by  the  lining 
mucous  membrane.  The  ramification  of  the  bronchial 
tubes  is  eiFected  by  a  binary  subdivision. 

Vessels  and  Nerves.  —  The  nutrition  of  the  lungs  is  per- 
formed by  the  bronchial  arteries.  The  lymphatics  ter- 
minate at  their  roots  in  the  bronchial  glands.  These 
glands  are  very  numerous  at  the  bifurcation  of  the  trachea, 
and  around  the  bronchi.  In  early  life  they  resemble 
lymphatic  glands  in  other  situations ;  but  in  the  adult,  and 
in  old  age,  they  are  quite  black,  and  filled  with  carbon- 
aceous matter,  and  often  with  calcareous  deposits. 

The  Nerves  are  derived  from  the  pneumogastric  and 
sympathetic.  They  form  two  plexuses;  1.  anterior ptd^ 
numary  plexusy  situated  upon  the  fi'ont  of  the  root  of  the 
lungs  ;  2.  posterior  pulmonary  plexus^  on  the  posterior 
aspect  of  the  root  of  the  lungs.  The  branches  from  these 
plexuses  follow  the  course  of  the  bronchial  tubes,  and  are 
distributed  to  the  bronchial  cells. 

Pleura.  —  Each  lung  is  enclosed  in  a  serous  mem- 
brane (^fig^  1 1 . 5. 4. 4.),  which  invests  it  as  far  as  the  root, 
and  is  then  reflected  upon  the  parietes  of  the  chest. 
That  portion  of  the  membrane  which  is  in  relation  with 
the  lung  is  called  pleura  pulmonalis,  and  that  in  contact 
with  the  parietes,  pleura  costalis.  The  reflected  portion, 
besides  forming  the  internal  lining  to  the  ribs  and  inter- 
costal muscles,  also  covers  the  diaphragm  and  the  thoracic 
surface  of  the  vessels  at  the  root  of  the  neck. 

The  pleura  must  be  dissected  from  off  the  root  of  the 
lung  to  see  the  vessels  of  which  it  is  formed  and  the 
pulmonary  plexuses. 

Mediastinum.  —  The  approximination  of  the  two 
reflected  pleurae  in  the  middle  line  of  the  thorax  forms  a 
septum  which  divides  the  chest  into  the  two  pulmonary 
cavities.     This  is  the  mediastinum.     The  two  pleurae  are 
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in 


not,  however,  in  contact  with  each  other  at  the  middle 
line  in  the  formation  of  the  mediastinum,  hut  leave  a  space 
between  them  which  contains  all  the  viscera  of  the  chest 
excepting  the  lungs. 

The  mediastinum  is  divided  into  the  anterioTy  middle^ 
and  posterior . 

llie  Anterior  mediastinum  (Jig.  11.. 6.)  is  a  triangular 
space,  bounded  in  front  by  the  sternum,  and  on  either  side 
^aJ  the  pleura.  It  contains  a  quantity  of  loose  cellular 
tissue,  in  which  are  found  some  lymphatic  glands  and 
vessels  passing  upwards  from  the  liver ;  the  remains  of  the 
thymus  gland,  the  origins  of  the  stemo-hyoid,  and  sterno- 
thyroid muscles,  and  the  internal  mammary  vessels. 


*  J%.  11.  A  diagram  representing  a  transverse  section  of  tlie 
diest,  and  the  relative  position  of  the  viscera. 

No.  1.  The  right  lung.  2.  The  left  lung.  3.  The  root  of  the 
lungs,  with  the  order  of  vessels  from  befbre  backwards,  shown. 
V,  The  pulmonary  vein,  a.  The  pulmonary  artery,  h.  The  bronchus. 
4.  4.  Tlie  point  of  reflection  of  the  pleura,  from  Uie  root  of  the  lung 
upon  the  parietes.  5.  The  cavity  of  the  pleura  :  that  which  is  in 
contact  with  the  lung  is  the  pleura  pulmonalis,  and  that  with  the  wall 
of  the  chi^t,  pleura  costalis. .  6.  The  anterior  mediastinum,  bounded 
by  the  sternum  in  front,  and  by  the  pleura  at  each  side.  7.  The 
heart,  in  the  middle  mediastinum.  8.  The  cavity  of  the  pericardium. 
9.  9.  The  phrenic  nerves  lying  between  the  pleura  and  pericardium, 


190 


BISHT  AinUClE. 


Hie  interior  of  diis  amide  preamts  for  ex- 
■iiMWlimi  fire  apamtga ;  two  Tabes ;  two  rdicU  of  fi)^id 
Tucture ;  Kid  two  pecolisrhies  in  the  premier  stmcture  of 
Ae  nride.    Ibgj  may  be  thus  ami^ed : — 


Opaiiitfft 


RdUta<f 

^xtat  ttrtteiiire 
Stmetiirtif 
Aeattnek 


SopCTW  carS) 
In&rior  cava. 

Coronary  Tein, 
Fonunina  Thdieaii, 
ADricnlo-Tentncolar  opening. 
'  EuttacJiian  ralve^ 
Coronarj  valTe. 
Annutna  ovalis, 
Fossa  oralis. 
Tnbermlnm  Loweri, 
Miucoli  pectinatL 


The  Atpmor  cava  (^.  12.  a.)  retunis  the  blood  from 
tbe  upper  half  of  the  bodj,  and  opens  into  the  upper 
and  fi^t  part  of  tbe  anride. 


*  J%.  IS.  Tbe  OTitie*  of  tbe  bait. 

No.  1.  Tbe  ri|^t  auricle.  S.  Hie  cntniMe  of  tbe  Bnpetior  can. 
S.  Tbe  enlroace  of  the  inferior  otl  4.  Tbe  opening  of  the  coroaij 
ma,  balf  closed  bjr  its  nine.  5.  Tlw  Eiutacbian  lalTe.  6.  Ibe 
foau  oralis,  lurrounded  b;  tbe  MUtulus  OT*1ii.  7.  Tbe  tuberculmn 
Ixnreri.  S.  Tbe  muieuli  pectiiud.  9.  Tbe  ■oricuIo-Tentricular 
opming.      10.  The  right  Teutricle.      1 1 ,  The  trieiupid  nlTC,  ■ttacbtd 
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The  Inferior  cava,  3.,  returns  the  blood  from  the  lower 
half  of  the  body,  and  opens  into  the  lower  and  posterior 
wall,  close  to  the  partition  between  the  auricles  (septum 
soriculanim).  The  direction  of  these  two  vessels  b  such, 
that  a  stream  forced  through  the  superior  cava  would  be 
directed  towards  the  auriculo-ventricular  opening.  In  like 
manner,  a  stream  rushing  upwards  by  the  inferior  cava 
would  force  its  current  against  the  septum  auricularum ; 
this  is  the  proper  direction  of  the  two  currents  during 
fcetal  life. 

llie  Coronary  vein  (^.  12.  4.)  returns  the  venous 
blood  from  the  substance  of  the  heart ;  it  opens  into  the 
auricle  between  the  inferior  cava  and  the  auriculo-ven- 
tricular opening,  under  cover  of  the  coronary  valve. 

The/^oramtna  lliebesii*  are  minute  pore-like  openings, 
by  which  the  venous  blood  exhales  directly  from  the 
muscular  structure  of  the  heart  into  the  auricle,  without 
entering  the  venous  current.     These  openings  are  also 


by  the  chordae  tendincae  to  the  cameae  columns?,  12.  13.  The 
pulmonary  artery,  guarded  at  its  commencement  by  three  semilunar 
▼aires.  14.  The  right  pulmonary  artery,  passing  beneath  the  arch 
and  behind  the  ascending  aorta.  15.  The  left  pulmonary  artery, 
crossing  in  front  of  the  descending  aorta.  *  The  remains  of  the 
ductus  arteriosus,  acting  as  a  ligament  between  the  pulmonary  artery 
and  arch  of  the  aorta.  The  arrows  mark  the  course  of  the  venous 
blood  through  the  right  side  of  the  heart.  Entering  the  auricle  by 
the  superior  and  inferior  cavse,  it  passes  through  the  auriculo-ventri- 
cular opening  into  the  ventricle,  and  thence  through  the  pulmonary 
artery  to  the  lungs.  16.  The  left  auricle.  17.  The  openings  of  the 
four  pulmonary  veins.  18.  The  auriculo-ventricular  opening.  19. 
The  left  ventricle.  20.  The  mitral  valve,  attached  by  its  chordae 
tendineae  to  two  large  columnae  carnese,  which  project  from  the  walls 
of  the  ventricle.  21.  The  commencement  and  course  of  the  ascend- 
ing aorta  behind  the  pulmonary  artery,  marked  by  an  arrow.  The 
entrance  of  the  vessel  is  guarded  by  three  semilunar  valves.  22.  The 
arch  of  the  aorta.  The  comparative  thickness  of  the  two  ventricles  is 
shown  in  the  diagram.  The  course  of  the  pure  blood  through  the 
left  side  of  the  heart  is  marked  by  arrows.  The  blood  is  brought  from 
the  lungs  by  the  four  pulmonary  veins  into  the  left  auricle,  and 
passes  through  the  auriculo-ventricular  opening  into  the  left  ventricle, 
from  whence  it  is  conveyed  by  the  aorta  to  every  part  of  the  body. 

*  Adam  Christian  lliebesius.  His  discovery  of  the  openings  now 
known  by  his  name  is  contained  in  his  «  Dissertatio  Med^ca  de 
Circulo  Sanguinis  in  Corde,'*  1708. 
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found  in  the  left  auridey  and  in  the  right  and  left  ven- 
tricles. 

The  Auneulo'venirieulttr  opening  {Jig,  12.  9.)  is  the 
large  opening  of  communication  between  the  auricle  aftd 
yentricle. 

Valves.  —  The  BustachiUxn  *  valve  (JSg*  1 2.  IZ}  is  a 
part  of  the  apparatus  of  foetal  circulation,  and  serves  to 
direct  the  placental  blood  from  the  inferior  cava,  through 
the  foramen  ovale  into  the  left  auricle.  In  the  adult  it  is 
a  mere  vestige  and  imperfect,  though  sometimes  it  remains 
of  large  size.  It  is  formed  by  a  fold  oi  the  Hning  mem- 
brane of  the  auricle,  and  is  situated  between  the  opening 
of  the  inferior  cava  and  the  auriculo-ventricular  opening. 
It  is  generally  connected  with  the  Caranartf  vahe^  4., 
which  is  a  semilunar  fold  of  the  lining  membrane,  stretch- 
ing across  the  mouth  of  the  coronary  vein,  and  preventing 
the  reflux  of  the  blood  in  the  vein  during  the  contraction 
of  the  auricle. 

The  Annulus  ovcUis  is  situated  on  the  septum  auricu- 
larum,  opposite  the  termination  of  the  inferior  cava.  It 
is  the  rounded  margin  of  the  septum,  6.,  which  occupies 
the  place  of  the  foramen  ovale  in  the  foetus. 

The  FoBsa  ovaHs  (Jig.  1 2.  6.)  is  an  oval  depression  cor- 
responding with  the  foramen  ovale  in  the  fcetus*  This 
opening  is  closed  at  birth  by  a  thin  valvular  layer,  which 
is  continuous  with  the  left  margin  of  the  annulus.  The 
depression  or  fossa  in  the  right  auricle  results  from  this 
arrangement.     There  is  no  fossa  ovalis  in  the  left  auricle. 

The  Tvberctdum  Lotoeri  f  (Jig,  1 2.  7.)  is  the  portion  of 
auricle  intervening  between  the  openings  of  the  superior 
and  inferior  cavae.  Being  thicker  than  the  walls  of  the 
veins,  it  forms  a  projection,  which  was  supposed,  by 
Lower,  to  direct  the  blood  from  the  superior  cava  into  the 
auriculo-ventricular  opening. 

The  Musculi  pectinatiy  8.,  are  small  muscular  columns 
situated  in  the  appendix  auriculae.     They  are  very  nume- 

*  Bartholomew  Eustachius,  born  at  San  Severino,  in  Naples,  was 
Professor  of  Medictne  in  Rome,  where  he  died  in  1570.  He  was 
one  of  the  founders  of  modem  anatomy,  and  the  6rst  who  illustrated 
his  works  with  good  engravings  on  copper. 

.   f  Richard  Xiower,  M.  D.    «  Tractatus  de  Corde ;  item  de  Motu  et 
Colore  Sanguinis,*'  1669. 
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TDOB,  and  are  arranged  parallel  with  each  other ;  hence 
their  cognomen,  ^^peeHnati^*  like  the  teeth  of  a  comb. 

The  Right  ventriclb,  io.,  is  triangular  and  three- 
sided  in  its  form.  Its  anterior  side  is  convex,  and  forms 
the  larger  proportion  of  the  front  of  the  heart.  The 
inferior  side  is  flat,  and  rests  upon  the  diaphragm ;  and 
the  inner  side  corresponds  with  the  partition  between  the 
two  ventricles^  septum  ventriculorum. 

The  right  ventricle  is  to  be  laid  open  bj  making  an 
incision  parallel  with,  and  a  little  to  the  right  of,  the 
middle  line^  from  the  pulmonary  artery  in  front,  to  the 
apex  of  the  heart,  and  thence  by  the  side  of  the  middle 
line  behind,  to  the  auriculo-ventricular  opening. 

It  contains,  to  be  examined,  two  openings,  the  auriculo- 
ventricular  and  that  of  the  pulmonary  artery ;  two  ap- 
paratuses of  valves,  the  tricuspid  and  semilunar ;  and  a 
muscular  and  tendinous  apparatus  belonging  to  the  tri- 
cuspid valves.    They  may  be  thus  arranged :  — 

Auriculo-ventricular  opening, 
Opening  of  the  pulmonary  artery, 

Tricuspid  valves. 
Semilunar  valves. 

Chordae  tendineae, 
Carneae  columnae. 

The  AurunLh'Venfyrundar  opening  {fig*  12.  9.)  is  sur- 
rounded by  a  fibrous  ring,  covered  by  the  lining  mem- 
brane of  the  heart.  It  is  the  opening  of  communication 
between  the  right  auricle  and  ventricle. 

The  Opening  of  the  pulmonary  artery^  13.,  is  situated 
close  to  the  septum  ventriculorum,  on  the  left  side  of  the 
right  ventricle,  and  upon  the  anterior  aspect  of  the 
heart. 

The  Tricuspid  valves  {fig,  12.  ii.)  are  three  triangular 
folds  of  the  lining  membrane,  strengthened  by  a  thin 
layer  of  tendinous  fibres.  They  are  connected  aroimd 
the  auriculo-ventricular  opening  by  their  base.  Their 
sides  and  apex  are  thickened,  and  give  attachment  to  a 
number  of  slender  tendinous  cords,  called  chordae  ten- 
dinese.  The  chordtB  tendinoB  are  the  tendons  of  the 
thick  muscular  columns  (columna  camece),  12.  which 
stand  out  from  the  walls  of  the  ventricle,  and  serve  as 
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ttusdee  to  the  valTes.  A  number  of  these  tendinous 
cords  converge  to  a  single  muscular  attachment.  The 
tiricnspid  valves  prevent  the  regurgitation  of  the  blood 
into  the  auricle  during  the  contraction  of  the  ventridey 
and  they  are  prevented  from  being  themselves  driven 
back  by  the  diordae  tendineae  and  their  muscular  attadi- 
ments. 

This  connection  of  the  muscular  columns  of  the  heart 
to  the  valves,  has  caused  their  division  into  active  and 
passive. 

The  Adhe  valves  are  the  tricuspid  and  mitral ;  the 
Passive  the  mere  folds  of  lining  membrane»  viz.  the  semi- 
lunar, Eustachian,  and  coronary. 

Mr.  T.  W.  King,  of  Guy's  Hospital,  has  made  the  tri- 
cuspid valves  a  subject  of  special  investigation,  and  has 
recorded  his  observations  in  a  very  interesting  paper  *  in 
the  Guy's  Hospital  reports.  The  valves  consist,  according 
to  Mr.  King,  of  cwrtamsj  eordsy  and  cohanns.-  The  cmJberioT 
valvcy  or  ciirftnii,  is  the  largest,  and  is  so  placed  as  to 
prevent  the  filling  of  the  pulmonary  artery  during  the 
distension  of  the  ventricle.  The  right  vaivcy  or  curtain, 
is  of  smaller  size^  and  is  situated  upon  the  right  side  of 
the  auriculo-ventricular  opening.  The  third  valve,  or 
^^ fixed  curtain"  is  connected  by  its  cords  to  the  septum 
ven  tricolor  urn.  The  cords  (chordae  tendineae)  of  the  an- 
terior curtain  are  attached,  principally,  to  a  long  column 
(columna  camea),  which  is  connected  with  the  *'  right  or 
thin  and  yidding  wall  of  the  ventricle.  From  the  lower 
part  of  this  column  a  transverse  muscular  band,  the 
'*  long  moderator  band"  is  stretched  to  the  septum  ven- 
triculorum  or  ''  solid  wall  *'  of  the  ventricle.  The  right 
curtain  is  connected,  by  means  of  its  cords,  partly  with 
the  long  column,  and  partly  with  its  own  proper  column, 
the  second  column^  which  is  also  attached  to  the  *^ yielding 
wall "  of  the  ventricle.  A  third  and  smaller  column  is 
generally  connected  with  the  right  curtain.  The  *^ fixed 
curtain  "  is  named  from  its  attachment  to  the  **  soUd  wall** 
of  the  ventricle,  by  means  of  cords  only,  without  fleshy 
columns. 

*  *'  Essay  on  the  Safety  Valve  Function  in  the  Right  Ventricle  of 
the  Human  Heart,"  by  T.  W.  King.      Guy*s   Hospital    Reports, 
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From  this  remarkable  arrangement  of  the  valvesy  k 
follows,  that  if  the  right  ventricle  be  over  distended)  the 
Uiin,  or  << yielding  wail"  will  give  way,  and  carry  with  it 
the  columns  of  the  anterior  and  right  valves.  The  cord3 
omnected  with  these  columns  will  draw  down  the  edges 
of  the  valves,  and  produce  an  opening  between  the  cur- 
tains, through  which  the  superabundant  blood  may  escape, 
and  the  ventricle  be  relieved  from  its  over  pressure.  This 
beautiful  mechanism  is  therefore  adapted,  to  fulfil  the 
^  function  of  a  safety  valveJ* 

The  CoiumfUB  camea  (flefhy  columns)  is  a  name  ex- 
pressive of  the  appearance  of  the  internal  walls  of  the 
ventricles,  which  seem  formed  of  muscular  columns  iiu 
terlacing  in  almost  every  direction.  They  are  divided 
into  three  sets,  according  to  the  manner  of  their  con- 
nection. 1.  Tlie  greater  number  are  attached  by  the 
whole  of  one  side,  and  merely  form  convexities  into  the 
cavity  of  the  ventricle.  2.  Others  are  connected  by  both 
extremities,  being  free  in  the  middle.  3.  And  a  few  are 
attached  by  one  extremity  only  to  the  walls  of  the  heart, 
the  other  giving  insertion  to  the  chordae  tendines. 

The  Semilunar  valves  {Jig*  12. 13.)  are  three  folds  of 
the  lining  membrane,  situated  around  the  commencement 
of  the  pulmonary  artery.  They  are  attached  by  their 
convexities,  and  free  by  the  concavities,  which  are  directed 
upwards  in  the  course  of  the  vessel^  so  that,  during  the 
current  of  the  blood  along  the  artery,  they  are  pressed 
against  the  sides  of  the  cylinder,  but  if  any  attempt  at 
regurgitation  ensue,  they  are  immediately  expanded,  and 
effectually  close  the  entrance  of  the  tube. 

In  the  centre  of  the  free  margin  of  each  of  the  valves, 
is  a  small  fibro-cartilaginous  tubercle,  called  corpus 
ArcaUii  *,  which  locks  in  with  the  two  others  during  the 
closure  of  the  valves,  and  secures  the  triangular  space 
that  would  otherwise  be  left  by  the  approximation  of 
three  semilunar  folds. 

Between  the  semilunar  valves  and  the  cylinder  of  the 
artery  are  three  pouches,  called  the  pulmonary  sinuses. 
Similar  sinuses  are  situated  beneath  the  valves  at  the  com- 

*  Julias  Caesar  Arantius,  Professor  of  Medicine,  in  Bologna.  He 
waa  a  disciple  of  Vesalius,  one  of  the  founders  of  modern  anatomy. 
'His  treatise  "  De  Humano  Foetu  *'  was  published  at  Rome,  in  1564. 
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mencement  of  the  aorta,  and  are  much  larger  and  more 
capacious  than  those  of  the  pohnonary  artery. 

The  Pulmonary  ariery  commences  by  a  scolloped  bor- 
der, corresponding  with  the  three  calves,  which  are  at- 
tached along  its  ec^e.  It  is  connected  to  the  Tentride  by 
fibrous  tissue,  and  by  the  lining  membrane  of  the  heart. 

The  Left  auricle  (Jig.  12. 16.)  is  somewhat  smaller 
than  the  right ;  of  a  cuboid  form,  and  situated  more  pos* 
teriorly.  The  appendix  aurieukB  is  constricted  at  its 
junction  with  the  auricle,  and  has  an  arborescent  appear- 
ance. It  is  directed  forwafds  towards  the  root  of  the 
pulmonary  artery,  to  which  the  auriculse  of  both  sides 
appear  to  converge. 

The  lefb  auricle  is  to  be  laid  open  by  a  JL  shaped  in- 
cision, the  horizontal  section  being  made  along  the  border 
which  is  attached  to  the  base  of  the  ventricle. 

It  presents  for  examination  five  openings,  and  the  mus- 
cular structure  of  the  appendix  these  are : 

Four  pulmonary  veins, 
Auriculo-ventricular  opening, 
Musculi  pectinati. 

The  Pulmonary  veins  (Jig.  12.  17.),  two  firom  the  right 
lung,  and  two  from  the  left,  open  into  the  corresponding 
sides  of  the  auricle.  The  two  left  pulmonary  veins  ter- 
minate frequently  by  a  common  opening. 

The  Auriculo-ventricular  cpening^  16.,  is  the  aperture 
of  communication  between  the  ventricle  and  auricle. 

The  Musculi  pectinati  are  fewer  in  number  than  in  the 
right  auricle,  and  are  situated  only  in  the  appendix 
auriculas. 

Left  ventricle. — Tlie  left  ventricle  is  to  be  opened, 
by  making  an  incision  a  little  to  the  left  of  the  septum 
ventriculorum,  and  continuing  it  around  the  apex  of  the 
heart,  to  the  auriculo-ventricular  opening  behind. 

The  lefl  ventricle  (Jig.  12.  19.)  is  conical,  both  in  ex- 
ternal figure,  and  in  the  form  of  its  internal  cavity.  It 
forms  the  apex  of  the  heart,  by  projecting  beyond  the 
right  ventricle,  whQe  the  latter  has  the  advantage  in  length 
towards  the  base.  Its  walls  are  about  seven  lines  in  thick- 
ness, those  of  the  right  ventricle  being  about  2|  lines. 

It  presents  for  examination  in  its  interior  two  openings. 
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two  valves,  and  the  tendinous  cords  and  muscular  columns ; 
they  may  be  thus  arranged : 

Auriculo-ventricular  opening, 
Aortic  opening, 

Mitral  valves. 
Semilunar  valves. 

Chordae  tendinese, 
Columnse  carnese. 

The  AufictUo'Ventricular  opening^  18.,  is  a  dense  fibrous 
ring,  covered  by  the  lining  membrane  of  the  heart,  but 
smaller  in  size  than  that  of  the  right  side. 

The  MUral  vcdvesy  20.,  are  attached  around  the  auriculo- 
ventricular  opening,  as  are  the  tricuspid  in  the  right  ven- 
tricle. They  are  thicker  than  the  tricuspid,  and  consist 
of  only  two  s^ments,  of  which  the  larger  is  placed 
between  the  auriculo-ventricular  opening  and  the  com- 
mencement of  the  aorta,  and  acts  the  part  of  a  valve  to 
that  foramen,  during  the  filling  of  the  ventricle.  The 
difference  of  size  of  the  two  valves,  both  being  triangular, 
and  the  space  between  them,  has  given  rise  to  the  idea  of 
a  ^ bishop*8  mUre"  afler  which  they  are  named. 

These  valves,  like  the  tricuspid,  are  furnished  with  an 
apparatus  of  tendinous  cords,  chordcB  tendmMBy  which  are 
attached  to  two  very  large  columms  eamece. 

The  ColumfUB  cametB  admit  of  the  same  arrangement 
into  three  kinds,  as  on  the  right  side.  Those  which  are 
free  by  one  extremity  are  only  two  in  number,  and  much 
larg^  than  those  on  the  opposite  side. 

The  Semilunar  valves^  21.,  are  placed  around  the  com- 
mencement of  the  aorta,  like  those  of  the  pulmonary  artery, 
and,  like  them,  are  attached  to  the  scolloped  border,  by 
which  the  aorta  is  connected  with  the  ventricle.  The 
tubercle  in  the  centre  of  each  fold  is  larger  than  those  in 
the  pulmonary  valves,  and  it  was  these  that  Arantius  par- 
ticularly described ;  but  the  term  ^*  corpora  Araniii"  is  now 
iqpplied  indiscriminately  to  both.  The  fosses  between  the 
semilunar  valves  and  the  cylinder  of  the  artery  are  much 
larger  than  those  of  the  pulmonary  artery ;  they  are  called 
the  ^^ nmu aortid" 

Structure  of  the  heart. — The  muscular  fibres  of 
the  heart  are  divided  into  proper  and  common.      The 

G  4 


128  8TRUCTUBE   OF   THE  HEART. 


fibres  of  the  auricles  form  a  thin  muscular  layer 
OTer  its  surface,  their  extremities  being  attached  to  the 
fibrous  rings  of  the  auriculo-ventricular  openings.  The 
eommonfibires  are  wound  transversely  around  both  auricles, 
and  serve  to  bind  them  together. 

The prcper fibres  of  the  ventricles  are  oblique^  in  their  di- 
rection, and  are  wound  spirally  round  and  round,  so  as  to  form 
two  irregular  conical  cylinders,  open  at  both  extremities. 

The  common  fibres  take  their  origin  from  the  fibrous 
rings  of  the  auriculo-ventricular  openings,  and  descend 
oUiquely  from  the  right  towards  the  left,  in  front,  and 
from  the  left  to  the  right  behind,  to  the  apex  of  the  heart. 
Here  they  are  reflected  inwards,  through  the  opening  in 
the  inferior  extremity  of  the  cylinder  of  the  proper  fibres, 
and  form  the  inner  muscular  stratum  of  the  ventricles. 
They  terminate  by  being  inserted,  as  they  arose,  into  the 
fibrous  rings  of  the  auriculo-ventricular  openings. 

Thus  it  is,  that  the  common  fibres  hold  both  the  auricles 
and  ventricles  together,  the  common  point  of  insertion 
being  the  zones  of  the  auriculo-ventricular  openings.  They 
form,  therefiire,  the  superficial  layer  of  the  heart,  passing 
from  one  ventricle  across  to  the  other,  and  by  a  peculiar  turn 
upon  themselves  at  the  apex  are  reflected  inwards  through 
the  inferior  openings  of  the  conical  cylinders,  so  as  to  form 
the  internal  or  deep  layer  of  the  ventricles,  enclosing  be- 
tween their  two  layers  the  cylinders  of  the  proper  fibres. 

Vessels. — The  Arteries  of  the  heart  are  the  right  and 
left  coronary. 

The  Left  or  anterior  coronary  passes  forwards,  between 
the  pulmonary  artery  and  left  appendix  auriculse,  and 
runs  along  the  line  of  union  of  the  two  ventricles  to  the 
apex  of  the  heart,  where  it  inosculates  with  the  right 
coronary.  It  supplies  the  left  auricle  and  the  adjoining 
sides  of  both  ventricles. 

The  Right  or  posterior  coronary  passes  forwards,  between 
the  root  of  the  pulmonary  artery  and  the  right  auricle, 
and  winds  along  the  auriculo-ventricular  groove,  to  the 
posterior  median  furrow,  where  it  descends  upon  the  pos- 
terior aspect  of  the  heart  to  its  apex,  and  inosculates  with 
the  left  coronary.  It  is  distributed  to  the  right  auricle 
and  to  the  posterior  surface  of  both  ventricles. 

Both  coronary  arteries  arise  from  the  root  of  the  aorta 
in  the  sinus  aortici,  behind  the  semilunar  valves. 
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The  Veins  accompany  the  arteries,  and  empty  ^tnew^ 
selves  by  the  common  coronary  vein  into  .the  ri^tt 
auricle. 

The  Lymphadcs  terminate  in  the  glands  about  the  root 
of  the  heart. 

Nerves. — The  Nerves  of  the  heart  are  derived  from 
the  cardiac  plexuses,  which  are  formed  by  communicating 
filaments  from  the  sympathetic  and  pneumogastric* 

Great  Vessels  of  the  Heart. 

The  Vessels  at  the  root  of  the  heart  may  be  thus  ar- 
ranged :  — 

Superior  and  inferior  cava, 
Pulmonary  artery, 
Four  pulmonary  veins, 
Aorta. 

As  all  these  vessels  bear  a  certain  relation  to  the  aorta, 
we  shall  therefore  commence  by  describing  that  trunk. 

The  Aorta  {Jig.  12.  21,  22.)  arises  from  the  left  ven- 
tricle, at  the  middle  of  the  root  of  the  heart.  It  ascends 
at  first  to  the  right,  then  curves  backwards  and  to  the 
left,  and  descends  on  the  left  side  of  the  vertebral  column 
to  the  fourth  lumbar  vertebra.  Hence  it  is  divided  into 
the  ascending,  arch,  and  descending  aorta. 

Relations.  —  The  Ascending  (wrta  has  in  relation 
with  it,  in  front,  the  trunk  of  the  pulmonary  artery, 
thoracic  fascia,  and  pericardium  ;  behind,  the  right  pul- 
monary veins  and  artery ;  to  the  right  side,  the  right 
auricle  and  superior  cava ;  and  to.  the  left,  the  left  auricle 
and  trunk  of  the  pulmonary  artery. 

Plan  of  the  relations  of  the  ascending  Aorta. 

I71  Front, 

Pericardium. 
Thoracic  fascia. 
Pulmonary  artery. 


Bight  Side. 
Superior  cava. 
Right  auricle. 


Ascending  aorta. 


Leftside. 
Pulmonary  artery. 
Left  auricle. 


Behind, 

Right  pulmonary  artery. 
Right  piilmonary  veins. 
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ARCH  OF  THE  AOftTA. 


Arch.  —  The  upper  border  of  the  ardi  is  parallel  with 
the  second  dorsal  vertebra,  and  it  terminates  opposite  the 
lower  border  of  the  third. 

The  anterior  surface  of  the  arch  is  crossed  by  the  left 
pneumogastric  nerve,  and  the  cardiac  brandies  of  that 
nerve,  and  of  the  sympathetic. 

The  posterior  sur&ce  of  the  arch  is  in  relation  with 
the  bifurcation  of  the  trachea  and  great  cardiac  plexus, 
the  cardiac  and  left  recurrent  nerves,  and  the  thoracic 
duct. 

The  superior  border  gives  off  the  three  great  arteries, 
viz.  the  innominata,  left  carotid,  and  left  subclavian. 

The  inferior  border  or  concavity  of  the  arch  is  in  rela- 
tion with  the  remains  of  the  ductus  arteriosus,  the  cardiac 
panglion  and  left  recurrent  nerve,  and  has  passing  beneath 
It  the  right  pulmonary  artery  and  left  bronchus. 

Plan  of  the  relatians  of  the  arch  of  the  Aorta. 


Ahooe* 


In  Front, 

Artcria  innominata. 
L«ft  carotid. 
Left  subdavian. 

Bddnd, 

Left  pneumogastric 

nerre. 
Cardiac  nenres. 

Arch 
of  the  Aorta. 

Bifurcation  of  the  trachea. 
Great  cardiac  plexus. 
Cardiac  nerves. 
Left  recurrent  nerre. 

Cardiac  ganglion. 
Remains  of  ductu 
Left  recurrent  nei 
Right  pulmonary 
Left  bronchus. 

Thoracic  duct. 

s  arteriosus. 

Te. 

artery. 

The  Descending  aorta  is  situated  in  the  posterior  me- 
diastinum, and  rests  upon  the  vertebral  column.  Its 
relations  will  be  described  with  that  space. 

The  Pulmonary  artery  {Jig.  12.  13.)  arises  from  the 
upper  part  of  the  left  side  of  the  right  ventricle,  in  front 
of  the  origin  of  the  aorta.  It  crosses  the  root  of  the 
aorta  somewhat  obliquely  to  the  under  surface  of  the 
arch,  to  which  it  is  connected  by  a  ligamentous  cord 
{Jig.  12.*),  the  remains  of  the  ductus  arteriosus.    It 
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then  divides  into  two  branches,  the  right  and  left  pul* 
moDary  arteries. 

The  Right  pulmonary  txriery,  14.,  passes  beneath  the 
arch  and  behind  the  ascending  aorta,  to  the  root  of  the 
right  lung,  where  it  divides  into  branches  which  are  dis- 
tributed to  its  three  lobes. 

The  Ijeft  pulmonary  artery^  15.,  rather  larger  than  the 
right,  passes  in  front  of  the  descending  aorta  to  the  root 
of  the  left  lung. 

The  Superior  vena  cava  (jSg*  12.  3.  ^.  IS.  i.)  is  a 
short  trunk  situated  to  the  right,  and  rather  in  front  of 
the  ascending  aorta.  It  is  formed  by  the  junction  of  the 
two  venae  innominatse. 

The  Vena  innominaia  (Jig,  13.  9,  3.)  are  formed  by 
the  junction  of  the  internd  jugular,  4.,  and  subclavian 
veins,  6.,  at  each  side.  The  right  vena  innominata  is 
short,  and  descends  almost  vertically  to  the  superior  cava« 
The  left  is  long,  and  crosses  obliquely  the  branches  arising 
from  the  arch  of  the  aorta. 

The  Inferior  cava  (Jig,  12.  3.)  passes  through  a  quadri- 
lateral opening  in  the  tendinous  centre  of  the  diaphragm, 
and  immediately  enters  the  right  auricle,  so  that  its  extent 
within  the  chest  is  not  more  than  half  or  three  quarters 
of  an  inch. 

Pulmonary  veins.  —  The  Right  pulmonary  veinSf 
anterior  to  the  other  vessels  in  the  root  of  the  lung,  pass 
behind  the  right  auricle  to  open  into  the  right  side  of  the 
left  auricle. 

The  Left  pulmonary  veinsy  also  anterior  to  the  other 
vessels  in  the  root  of  the  lung,  pass  in  front  of  the  de- 
scending aorta  to  open  into  the  lefl  side  of  the  corre- 
sponding auricle. 

Trachea  and  Bronchi. —  Behind  the  arch  of  the 
aorta,  the  trachea  divides  into  the  two  bronchi.  The 
right  bronchus  passes  off  at  right  angles,  and  enters  the 
upper  part  of  the  right  lung.  It  crosses  behind  the 
superior  cava,  and  has  the  vena  azygos  curving  around  it 
to  terminate  in  that  vein.  The  left  bronchus  is  oblique  in 
its  direction,  having  to  stoop  beneath  the  arch  of  the 
aorta  to  reach  the  root  of  the  lung.  It  enters  the  lung, 
therefore,  at  the  middle,  and  not  at  the  upper  part,  as 
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does  the  right.    He&ce  the  diflference  of  relation  of  the 
two  bronchi  in  the  roots  of  the  lungs. 

Posterior  -mediastinum.  —  If  the  lungs  be  removed 
near  to  their  roots,  or  thrown  to  one  side,  the  posterior 
mediastinum  may  be  dissected  and  examined. 

The  contents  of  the  posterior  mediastinum,  are  the 

Descending  aorta, 
Vena  azygos  major, 
Vena  azygos  minor, 
Superior  intercostal  vein. 
Thoracic  duct, 
CEsophagus, 
Pneumogastric  nerves. 
Great  splanchnic  nerves. 

* 

The  Descending  or  7%oracic  (wrta  (^fig^  11. 10.)  is  situ- 
ated to  the  left  side  of  the  vertebral  column,  but  approaches 
the  middle  line  as  it  descends,  and  at  the  aortic  opening 
of  the  diaphragm  is  altogether  in  front  of  the  column. 
After  entering  the  abdomen,  it  again  falls  back  to  the  left 
side. 

Relations.  —  It  is  in  relation,  behind,  with  the  verte- 
bral column  and  lesser  vena  azygos ;  in  front,  with  the 
cesophagus  and  right  pneumogastric  nerve  ;  to  the  left 
side,  with  the  pleura ;  and  to  the  right,  with  the  thoracic 
duct. 

Plan  of  the  relations  of  the  descending  tlioracic  Aorta. 

In  Front, 


(Esophagus. 

Right  pneumogastric  nenre. 


X^  Sidem 
Pleura. 


Descending  thoracic  aorta. 


Bight  Side, 
Thoracic  duct. 


Behind, 

Lesser  vena  azygos. 
Vertebral  column. 

Branches.  —  Its  branches  are  pericardiac,  bronchial, 
oesophageal,  and  intercostal  arteries. 

The  Pericardiac  are  a  few  twigs  to  the  posterior  part 
of  the  pericardium. 
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The  JSronchuUy  two  superior^  and  tux)  iitferior,  aritffr 
from  the  upper  part  of  the  artery,  and  pass  to  the  roots 
of  the  lungs,  to  be  distributed  with  the  bronchial  tubes. 
Thej  are  the  nutritious  arteries  of  the  lungs. 

The  (Esophageal  2J[e  several  small  branches  given  off 
from  the  front  part  of  the  aorta  to  the  oesophagus. 

The  Intercostal^  or  posterior  intercostal  branches  are 
ten  in  number  on  each  side,  the  two  superior  spaces  being 
supplied  by  the  superior  intercostal  artery,  a  branch  of 
the  subclavian.  The  right  intercostals  are  longer  than  the 
left,  on  account  of  the  position  of  the  aorta.  They  cross 
the  vertebral  column  behind  the  thoracic  duct,  vena 
azygos  major,  and  sympathetic  nerve,  to  the  intercostal 
spaces,  the  lefi  passing  beneath  the  lesser  vena  azygos 
and  sympathetic.  In  the  intercostal  spaces,  or  rather 
upon  the  external  intercostal  muscles,  each  artery  gives 
off  a  dorsal  branch  for  the  supply  of  the  muscles  of  the 
back.  It  then  comes  into  relation  with  its  vein  and 
nerve,  the  former  being  above,  and  the  latter  below,  and 
divides  into  two  branches,  which  run  along  the  borders  of 
the  contiguous  ribs  between  the  two  planes  of  intercostal 
muscles,  and  anastomose  with  the  anterior  intercostal 
arteries,  branches  of  the  internal  mammary.  The  branch 
corresponding  with  the  lower  border  of  the  rib  is  the 
larger  of  the  two.  They  are  protected  from  pressure 
during  the  action  of  the  intercostal  muscles,  by  little 
tendinous  arches  thrown  across  and  attached  by  each  ex- 
tremity to  the  bone. 

The  venae  azygos  and  superior  intercostal  vein,  form  a 
kind  of  system  of  themselves  for  returning  the  venous 
blood  from  the  parietes  of  the  chest  and  vertebral  column, 
in  the  vacant  mterval  left  by  the  two  cavse,  as  they  ad- 
vance forwards  to  be  connected  with  the  heart.  They 
likewise  establish  a  communication  between  those  two 
trunks. 

Tlie  Vena  azygos  major  (Jig,  13.  8.  Jig,  11.  ii.)  arises 
in  the  lumbar  region  by  a  communication  with  the  lumbar 
veins ;  sometimes  it  is  joined  by  a  branch  directly  from 
the  inferior  vena  cava,  or  by  one  from  the  renal  vein.  It 
passes  through  the  aortic  opening  in  the  diaphragm,  and 
ascends  upon  the  right  side  of  the  vertebral  column  to 
the  tliird  dorsal  vertebra,  where  it  arches  forwards  over 
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At  right  bnmcbus,  and  tenninatea  in  the  superior  cava. 
It  receives  all  the  intercostal  veins  of  tiie  r^ht  side,  to- 
gether with  the  bronchial  and  Tens  azygqa  minor. 

The    Vena    azygoM    minor 
n.  19  •  ify'  1^  9.^  commences  in  the 

lumbar  region,  on  the  left  side, 
by  a  communication  with  the 
lumbar  or  renal  veins.  It  passes 
beneath  the  border  of  the  dia- 
phragm, and  ascending  upon 
the  left  side  of  the  vertebral 
CM^umn,  crosses  the  fifth  or 
sixth  dorsal  vertebra  to  open 
into  the  vena  azjgos  major.  It 
receives  the  six  or  seven  lower 
intercostal  veins  of  the  left  side. 
The  azf  gos  veins  are  said  to 
have  no  valves. 

The  S'tq)erior  inlereottalwin 
(fff.  13. 7.)  is  the  trunk  formed 
by  the  union  of  the  five  or  six 
upper  intercostal  veins  of  the 
left  side.  It  communicates  be- 
low with  the  vena  azygos  minor, 
and  ascends  to  terminate  in 
the  left  vena  innominata. 

The  Thoracic  duct  (Jig.  11. 
13.)  arises  in  the  abdomen  from 
the  necepfocu/um  cAy/t,  which 
is  situated  on  the  second  lum- 
bar  vertebra.  It  enters  the  tho^ 
rax  through  the  aortic  opening 
in  the  diaphragm,  behind  and 
between  the  aorta  and  vena 
azygoB.      Then   ascends  per- 

*  Tig.  13.      The  Teinii  of  the  trunk. 

No.  I.  Tbe  superior  Tens  cava.  S.  The  right  Tena  innominata. 
3.  The  left  vena  InncHiiiiuta.  4.  Ilie  mtemal  jugular  vein  of  tbe  left 
aide.  5.  Ihe  mbclaviaa  t«d  of  the  left  aide.  6.  The  eitenul 
jugular  rein.  7.  Tbe  luperior  inlerccMtal  vein.  S.  The  great  vena 
aijgos,  communicating  inferiorl/  with  one  of  the  lumbar  veiDS. 
9.  The  lesaer  tbub  aiygoi,  communicating  inreriorl;  with  a  lumbar 
and  with  the  left  renal  Tein,   10.  The  iDferior  Tcna  cava.   11>  II.  Hm 
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pendicultt'ly  between  the  aorta  and  vena  azygoB,  passes 
behind  the  arch  of  the  aorta,  and  along  the  course  of  the 
left  subclavian  artery  into  iiie  neck,  where  it  makes  a 
sudden  turn  downwards,  and  terminates  at  the  junction 
of  the  left  jugular  witli  the  left  subclavian  vein. 

In  the  thorax  it  often  divides  into  two  or  three  branches, 
which  afterwards  reunite.  It  is  provided  with  valves  like 
the  rest  of  the  lymphatic  system. 

The  thoracic  duct  is  the  common  lymphatic  trunk  of 
the  whole  oi  the  lower  half  of  the  body,  the  left  side  of 
the  thorax,  the  left  upper  extremity,  and  the  left  side  of 
the  head  and  neck* 

^  The  lymphatic  vessels  of  the  right  side  of  the  thorax, 
ri^t  upper  extremity,  and  right  side  of  the  head  and 
neck,  unite  to  form  the  ductus  lymphaticus  dexter^  which 
opens  into  the  junction  of  the  right  jugular  and  subclavian 
veins. 

The  CEsophaguB  (^fig.  II.  id.)  commences  on  a  level 
with  the  lower  border  of  the  cricoid  cartilage,  opposite  to 
the  fifth  cervical  vertebra.  It  descends  upon  the  verte* 
bral  column,  a  little  to  the  left  of  the  trachea,  and  passing 
down  behiad  the  arch  of  the  aorta,  becomes  placed  im- 
mediately  in  front  of  the  descending  aorta  upon  which  it 
lies.  Near  to  the  lower  part  of  the  chest  it  advances 
forwards,  and  passes  through  a  muscular  opening  in  the 
diaphragm  to  terminate  in  the  stomach.  It  is  accom* 
penied  by  the  pneumogastric  nerves. 

Pnbumogastric  nerves.  —  The  Right  pneumogcutric 
nerve,  after  its  entrance  into  the  chest,  between  the  right 
si^lavian  artery  and  vein,  descends  obliquely  behind  the 
superior  cava  and  behind  the  root  of  the  lungs,  to  the 
posterior  surface  of  the  (esophagus,  along  which  it  runs 
to  the  stomach. 

The  Left  pneumogastric  nerve  runs  parallel  with  the 
left  subclavian  artery  at  its  entrance  into  the  chesty  crosses 
the  arch  of  the  aorta,  then  passes  behind  the  root  of  the 


two  common  iliac  veins.  12.  The  right  external  iliac.  IB.  Tb« 
internal  iliac  vein.  14.  The  vena  sacra  media.  15.  15.  The  lumbar 
▼eins.  16.  The  right  spermatic  vein.  17.  The  left  renal  vein,  into 
ivhich  is  seen  opening  from  below  the  left  spermatic  vein.  18.  The 
right  lenai  vein.     1 9.  The  hepatic  veins. 
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left  lung  to  the  anterior  sur^e  of  the  oesophagus,  along^ 
which  it  proceeds  to  the  stomach. 

Branches.  —  At  their  entrance  into  the  chest  they 
both  give  off  cardiac  branches  {Jig>  19.  14.)  to  the  cardiac 
plexuses.  The  left  {fig.  17.  14.),  while  crossing  the 
arch  of  the  aorta,  gives  off  the  left  recurrent  nerve^  which 
winds  around  the  arch  close  to  the  cord  of  the  ductus 
arteriosus,  and  ascends  by  the  side  of  the  trachea  to  be 
distributed  to  the  larynx. 

At  the  roots  of  the  lungs  some  branches  are  distributed 
upon  their  anterior  aspect^  forming  the  anterior  pulmonary 
plexuses^  and  a  larger  number  behind,  constituting  by 
their  communications  the  posterior  pulmonary  plexieseg, 
(^Fig,  19,  p.)  The  pulmonary  plexuses,  particularly  the 
anterior,  are  augmented  by  branches  from  the  great  car- 
diac plexus.  The  branches  of  these  plexuses  are  dis- 
tributed with  the  bronchial  tubes  to  the  bronchial  cells. 

On  the  oesophagus  the  nerves  divide  into  a  number  of 
branches,  which  communicate  with  each  other  and  con- 
stitute the  cRsopJtageal  plexus,  (^Fig,  19.  17.)  Near  to  the 
pylorus  they  collect  into  two  principal  trunks,  which  form 
a  kind  of  nervous  collar  around  the  lower  end  of  the 
cesophagus,  from  which  branches  are  distributed  to  the 
stomach.  The  led  pneumogastric  supplies  chiefly  the  an« 
terior  surface  of  the  stomach.  The  right  supplies  the 
posterior  surface,  and  terminates  in  the  solar  plexus. 

The  great  splanchnic  nerves  are  derived  from  the 
dorsal  portion  of  the  sympathetic,  with  which  they  are 
described. 

All  these  parts  contained  in  the  posterior  mediastinum 
are  held  together  by  a  loose  cellular  tissue,  in  which  are 
contained  a  number  of  lymphatic  glands. 

The  Sympathetic  nerve  {fig.  11.  l^.fig.  50.)  in  the  chest 
consists  of  a  chain  of  ganglia,  extending  along  each  side 
of  the  vertebral  column.  The  ganglia,  twelve  in  number, 
rest  upon  the  heads  of  the  ribs,  and  are  covered  by  the 
pleura  costalis. 

Each  ganglion,  considered  as  a  centre,  gives  off  four 
sets  of  branches —  1.  to  join  the  ganglion  above;  2.  to 
join  the  ganglion  below;  3.  to  each  of  the  intercostal 
nerves;  4.  to  the  viscera  of  the  thorax  and  abdomen. 
The  latter  consist  of  branches  to  the  cardiac  and  pul- 
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iBonaiy  plexuses  and  posterior  mediastinum,  and  of  two 
named  branches,  the  greater  and  lesser  splanchnic 
nenres. 

The  Greater  splanchnic  nerve  {fig*  50.  12.)  is  formed  by 
tlie  union  of  filaments  from  the  sixth,  seventh,  eighth, 
ninth,  and  tenth  ganglia.  It  passes  inwards  to  the  pos- 
terior mediastinum,  resting  upon  the  side  of  the  vertebral 
column,  and  pierces  the  crus  of  the  diaphragm  to  join  the 
semilunar  ganglion  in  the  abdomen. 

The  Lesser  splanchnic  nerve,  14.,  is  formed  by  the  union 
of  filaments  from  the  tenth  and  eleventh  ganglia.  It 
pierces  the  diaphragm  and  joins  the  renal  plexus. 

The  Intercostal  nerves,  twelve  in  number,  issue  from 
the  intervertebral  foramina,  and  divide  into  two  branches : 
—  1.  A  posterior  branch  which  passes  backwards  between 
the  ribs,  and  is  distributed  to  the  muscles  of  the  back ; 
2.  An  anterior  branch  (intercostal)  which  follows  the 
course  of  the  intercostal  artery  between  the  two  inter- 
costal muscles.  It  gives  off  numerous  branches  in  its 
course,  and  near  to  the  sternum  pierces  the  external 
intercostal  muscle,  to  be  distributed  to  the  pectoralis 
major  and  integument.  At  the  great  convexity  of  the 
chest  it  gives  o£P  a  ctOaneous  branch,  which  pierces  the 
muscles,  and  is  distributed  to  the  integument  on  the  side 
of  the  trunk. 

Cardiac  ganglion  and  plexuses, — Beneath  the  arch  of 
the  aorta  to  the  right  of  the  ligament  of  the  ductus  arte- 
riosus is  a  large  sympathetic  ganglion,  the  cardiac  gan- 
glion. It  receives  the  superior  cardiac  nerve  (superficialis 
cordis)  from  each  side,  and  branches  from  the  pneumo- 
gastric  and  recurrent  nerves,  and  gives  off  a  number  of 
filaments,  which  form  a  plexus  by  their  communications — 
the  anterior  cardiac  plextis.  The  branches  of  this  plexus 
pass  downwards  on  the  right  side  of  the  pulmonary 
artery  to  the  left  coronary  artery,  where  they  receive  the 
name  of  anterior  coronarg  plextts,  and  are  distributed  to 
the  anterior  aspect  of  the  heart. 

The  inferior  and  middle  cardiac  nerves  converge  to 
the  great  cardiac  plexus,  which  is  situated  upon  the 
bifurcation  of  the  trachea,  behind  the  arch  of  the  aorta, 
and  above  the  right  pulmonary  artery.  From  this  plexus 
proceed  two  sets  of  branches  —  1.  Anterior,  which  pass 
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forwards  between  the  aorta  and  pulmonary  artery,  and 
are  distributed  principally  to  the  right  auricle,  com- 
municating with  the  anterior  coronary  plexus ;  2.  jPm* 
ferior,  more  numerous,  which  follow  the  course  of  the 
right  coronary  artery,  and  form  the  posterior  coronary 
plexus*  The  branches  of  this  plexus  are  dbtributed  to 
the  left  auricle  and  posterior  surface  of  the  ventricle. 

Besides  those  to  the  heart,  numerous  branches  are 
sent  from  the  cardiac  plexuses  to  the  pulmonary  plexuses, 
particularly  to  the  anterior. 

When  these  nerves  have  been  examined,  the  student 
should  apply  himself  to  observe  the  relations  of  the  large 
vessels  and  tubes  at  the  upper  part  of  the  thorax.  He 
will  find  the  left  vena  innominata  the  most  superficial, 
lying  obliquely  across  the  three  branches  of  the  arch  of 
the  aorta,  as  it  descends  to  form  the  superior  cava  with 
the  vena  innominata  of  the  right  side.  It  receives  the 
superior  intercostal  and  inferior  thyroid  veins. 

The  vessels  at  the  upper  part  of  the  thorax  may  be 
thus  arranged  in  their  order  from  before  backwards :  — 

Left  vena  innominata, 
Right  vena  innominata,  • 
Arteria  innominata, 
Left  carotid, 
Trachea, 
(Esophagus, 
Left  subclavian  artery, 
Thoracic  duct. 

Having  completed  the  study  of  the  thorax,  the  student 
should  now  continue  his  dissection  of  the  upper  ex- 
tremity, page  75. 
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CHAPTER  IV. 


REGION  OF   THE  BACK. 


It  is  customary  in  most  dissecting-rooms  to  turn  the 
body  upon  its  face  after  the  lapse  of  a  few  days,  that  the 
student  may  have  an  opportunity  of  studying  the  muscles 
of  the  back  and  the  posterior  parts  of  the  limbs.  The 
student  must,  therefore,  endeavour  to  accommodate  his 
dissection  to  these  rules. 

The  region  of  the  back  is,  from  its  extent,  common  to 
the  neck,  the  upper  extremities,  and  the  abdomen.  The 
muscles  of  which  it  is  composed  are  numerous,  and  may 
be  arranged  into  six  layers. 


JFirsi  Layer. 
Trapezius, 
Latissimus  dorsi. 

Second  Layer. 

Levator  anguli  scapulae, 
Rhomboideus  minor, 
Rhomboideus  major. 

Third  Layer. 

Serratus  posticus  superior, 
Serratus  posticus  inferior, 
Splenius  capitis, 
Splenius  colli. 

Fourth  Layer. 
(Dorsal  Group.) 

Sacro  lumbalis, 
Longissimus  dorsi. 
Spinalis  dorsi. 

(Cervical  Group.) 

CervicalU  ascendens, 


Transversalis  colli, 

Trachelo-mastoideus, 

Complexus. 

Fifth  Layer. 

(Dorsal  Group.) 

Semi  spinalis  dorsi. 
Semi  spinalis  colli, 

(Cervical  Group.) 

Rectus  anticus  major, 
Rectus  anticus  minor, 
Rectus  lateralis, 
Obliquus  inferior, 
Obliquus  superior. 

Sixth  Layer. 

Multifidus  spinse, 
Levatores  costarum, 
Supra-spinales, 
Inter-spinales, 
Inter-transversales. 
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The  two  first  layers  belong  to  the  i»houlder  and  arm  : 
their  origins  and  insertions,  and  the  mode  of  dissecting 
them,  have  been  described  at  pages  81.  and  83. 

Third  Layer. 

The  Third  layer  consists  of  muscles  which  arise  from 
the  spinous  processes  of  the  vertebral  column,  and  pass 
outwards.  It  is  brought  into  view  by  dividing  the  levator 
anguli  scapulae  near  its  insertion,  and  reflecting  the  two 
rhomboid  muscles  upwards  from  their  insertion  into  the 
scapula,  and  removing  them  altogether. 

The  Serratus  posticus  superior  arises  from  the  spinous 
processes  of  the  two  last  cervical  and  ^wo  upper  dorsal 
vertebrae,  and  is  inserted  by  four  serrations  into  the  pos- 
terior surface  of  the  second,  third,  fourth,  and  fifth  ribs. 

The  Serratus  posticus  inferior  arises  from  the  spinous 
processes  of  the  two  last  dorsal  and  two  upper  lumbar 
vertebrae,  and  is  inserted  by  four  serrations  into  the  four 
lower  ribs. 

These  two  muscles  are  connected  by  a  thin  tendinous 
fascia,  called  the  intervertebral  aponeurosis. 

The  serratus  posticus  superior  must  be  removed  from 
its  origin  and  turned  outwards,  to  bring  into  view  the 
whole  extent  of  the  splenius  muscle. 

The  Splenius  muscle  is  single  at  its  origin,  but  divides 
soon  after  into  two  portions,  which  are  destined  to  dis- 
tinct insertions.  It  arises  from  the  spinous  processes  of 
ten  vertebrae,  the  four  lower  cervical  and  six  upper 
dorsal,  and  divides  as  it  ascends  the  neck  into  the  sple- 
nius capitis  and  colli.  The  Splenius  capitis  is  inserted 
into  the  rough  surface  of  the  occipital  bone  between  the 
two  curved  lines,  and  into  the  mastoid  process. 

The  Splenius  colli  is  inserted  into  the  transverse  pro- 
cesses of  the  four  upper  cervical  vertebra. 

The  two  serrati  and  two  splenii  must  be  removed  by  cutting  them 
away  from  their  origins  and  insertions  to  bring  the  fourth  layer  into 
▼iew. 

i^ouRTH  Layer. 

Three  of  these  muscles,  viz.  sacro-lumbalis,  longissimus 
dorsi,  and  spinalis  dorsi,  are  associated  under  the  name  of 
erector  spinas.      They  occupy   the  lumbar  and   dorsal 
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portion  of  the  back.    The  remaining  four  are  situated  in 
the  cervical  region. 

The  Sacro-iumbaHs  and  LongisHmus  dorsi  ariie  by  a 
oommon  origin  from  the  posterior  third  of  the  crest  of 
the  ilium^  from  the  posterior  surface  of  the  sacrum,  and 
from  the  lumbar  vertebrae  :  opposite  the  last  rib  a  line  of 
separation  begins  to  be  marked  between  the  two  muscles. 
The  SacrO'lumbcUis  is  inserted  by  separate  tendons  into 
the  angles  of  the  six  lower  ribs.  On  turning  the  muscle 
a  little  outwards,  a  number  of  tendinous  slips  will  be  seen 
taking  their  origin  from  the  ribs,  and  terminating  in  a 
muscular  fasciculus,  by  which  the  sacro-lumbalis  is  pro- 
longed to  the  upper  part  of  the  thorax.  This  is  the 
tnusculus  cuxessorius  ad  sacro-lumbalem :  it  arises  from 
the  angles  of  the  lower  ribs,  and  is  inserted  by  separate 
tendons  into  the  angles  of  the  six  upper  ribs. 

The  Longissimus  dorsi  is  insert^  into  all  the  ribs, 
between  their  tubercles  and  angles. 

The  Spinalis  dorsi  arises  from  the  spinous  processes  of 
the  two  upper  lumbar  and  two  lower  dorsal  vertebrae,  and 
is  inserted  into  the  spinous  processes  of  all  the  upper  dorsal 
vertebrae,  the  two  muscles  form  an  ellipse,  which  appears 
to  enclose  the  spinous  processes  of  all  the  dorsal 
vertebrae. 

Cervical  group. — The  Cervicalis  ascendens  appears 
to  be  the  continuation  of  the  sacro-lumbalis  upwards  into 
the  neck.  It  arises  from  the  angles  of  the  four  upper  ribs, 
and  is  inserted  into  the  transverse  processes  of  the  four 
lower  cervical  vertebrae. 

The  Transversalis  colli  would  appear  to  be  the  con. 
tinuation  upwards  into  the  neck  of  the  longissimus  dorsi, 
it  arises  from  the  transverse  processes  of  the  four  upper 
dorsal  vertebrae,  and  is  inserted  into  the  transverse  processes 
of  the  four  middle  cervical  vertebrae. 

The  Trachelo^mastoid  is  likewise  a  continuation  up- 
wards from  tlie  longissimus  dorsi.  It  is  a  very  slender  and 
delicate  muscle,  arising  from  the  transverse  processes 
of  the  four  upper  dorsal,  and  four  lower  cervical  vertebrae, 
and  inserted  into  the  mastoid  process. 

The  Complexus  is  a  large  muscle,  and  with  the  splenius 
forms  the  great  bulk  of  the  back  of  the  neck.  It  crosses 
the  direction  of  the  splenius,  arising  from  the  transverse 
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processes  of  the  four  upper  dorsal,  and  four  lower  cenricid 
vertebrsBy  and  ifuerted  into  the  rough  surface  on  the 
occipital  bonoy  between  the  two  curved  lines  near  to  the 
spinous  process.  A  portion  of  the  complexus  muscle  is 
named  Bivenier  eervieis^  from  consisting  of  a  centnd 
tendon,  with  two  fleshy  bellies. 

Hie  miMclcs  of  this  layer  are  best  remored  by  dmdiog  them 
tcansveraely  through  the  middle,  and  turning  one  extremity  upwards, 
the  other  downwards.  In  this  way  the  whole  of  the  muscles  of  the 
fourth  layer  may  be  got  rid  of,  and  the  remaining  muscles  of  the  ^ine 
brought  into  a  state  to  be  examined. 

Fifth  Layer. 

The  Semi-spinales  muscles  are  connected  with  the 
transverse  and  spinous  processes  of  the  vertebrte,  hence 
their  name  semi-spinalis. 

The  Semuspinalis  darsi  arises  from  the  transverse  pro- 
cesses of  the  six  lower  dorsal  vertebrae,  and  is  inserted  into 
the  spinous  processes  of  the  four  upper  dorsal,  and  two 
lower  cervical  vertebrse. 

The  Send'Spinalis  colli  arises  from  the  transverse  pro* 
cesses  of  the  four  upper  dorsal  vertebrae,  and  is  inserted 
into  the  spinous  processes  of  four  upper  cervical  vertebrse, 
commencing  with  the  axis. 

Occipital  group. — This  group  of  small  muscles^  is 
intended  for  the  varied  movements  of  the  cranium  on  the 
atlas,  and  the  atlas  on  the  axis.  They  are  extremely 
pretty  muscles  in  appearance. 

The  Rectus  posticus  major  arises  from  the  spinous  process 
of  the  axis,  and  is  inserted  into  the  inferior  curved  line,  on 
the  occipital  bone. 

The  Rectus  posticus  minor  arises  from  the  spinous  tu- 
bercle of  the  atlas,  and  is  inserted  into  the  rough  surface 
on  the  occipital  bone,  beneath  the  inferior  curved  line. 

The  Rectus  lateralis  is  interposed  between  the  transverse 
process  of  the  atlas  and  the  occipital  bone ;  it  arises  from 
the  transverse  process  of  the  atlas,  and  is  inserted  into  the 
rough  surface  of  the  occipital  bone,  external  to  the  con* 
dyle. 

The  ObUquus  inferioT  arises  from  the  spinous  process  of 
the  axis,  and  is  inserted  into  the  extremity  of  the  trans- 
verse process  of  the  atlas. 


SIXTH   LAYBR.  —  REMARKS.  143 

Tbe  Ohliquus  superior  arises  from  the  extremity  of  the 
transrerse  process  of  the  atlas,  and  is  inserted  into  the  rough 
surface  of  the  occipital  bone,  between  the  curved  lines. 

Sixth  Layer. 

The  semi-spinales  muscles  must  both  be  removed  to 
obtain  a  good  view  of  the  multifidus  spinae  which  lies 
beneath  them,  and  fills  up  the  concavity  between  the 
spinous  and  transverse  processes,  the  whole  length  of  the 
vertebral  column. 

The  MuUifidus  spirue  consists  of  a  great  number  of 
fleshy  fasciculi^  extending  between  the  transverse  and 
spinous  processes  of  the  vertebrae,  from  the  sacrum  to  the 
axis.  Each  fasciculus  arises  from  a  transverse  process, 
and  is  inserted  into  the  spinous  process  of  the  first  or 
second  vertebra  above. 

The  Levatores  eostarum  arise  from  the  transverse  pro- 
cesses of  the  dorsal  vertebrae,  and  are  inserted  into  the 
rough  surface  between  the  tubercle  and  angle  of  the  rib 
below  them. 

The  Supra-spincdes  are  little  fleshy  bands  lying  on  ihe 
spinous  processes  of  the  vertebrae  in  the  cervical  region. 

The  Inter-spinales  are  a  succession  of  little  pairs  of 
muscles,  lying  between  the  bifid  tubercles  of  the  spinous 
processes  of  the  cervical  vertebrae. 

The  Inier^transversaks  are  also  arranged  in  pairs,  and 
pass   between  the  bifid  tubercles  of  the  transverse  pro- 
cesses of  the  cervical  vertebrae.     They  are   sometimes  ^ 
found  in  the  lumbar  region. 

With  regard  to  the  origin  and  insertion  of  the  muscles 
of  the  back,  the  student  should  be  informed  that  no  regu- 
larity attends  their  attachments.  At  the  best  a  know- 
ledge of  their  exact  connections,  even  were  it  possible  to 
retain,  would  be  but  a  barren  information,  if  not  absolutely 
injurious,  as  tending  to  exclude  more  valuable  learning. 
We  have  therefore  endeavoured  to  arrange  a  plan,  by 
which  they  may  be  more  easily  recollected,  by  placing 
them  in  a  tabular  form,  that  the  student  may  see,  at  a 
single  glance,  the  origin  and  insertion  of  each,  and  com- 
pare the  natural  grouping  and  similarity  of  attachments  of 
the  various  layers.  In  this  manner  also  their  actions  will 
be  better  comprehended,  and  learnt  with  greater  facility. 
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ORIGIN. 


Layers. 


-] 


1st  Layer, 
Trapeziuf    .       >l 

Latifsimui  doni   -f 

9d  Layer. 

Levator  angali 
scapulae    . 

Rhomboideus  min.  I 

Rhomboideua  major 

Sd  Layer. 

Serratui  posticas 

superior    . 
Serratus  posticus 

inferior    . 

Splenius  capitis  - 1 
Splenius  colli       -J 

4<A  Layer. 

Sacro<lumbalis 
—  accessorius  ad  ) 
sacro-lumtMlem  j 

Longissimus  dorsi    ■ 

Spinalis  dorsi       •  \ 

Cerricalis  ascendens 
Transversalis  colli  . 
Trachelo-mastoideus 

Complexus    - 

5/A  Layer. 
Semi'Spinalis  dorsi  . 

Semi-spinalis  colli    - 

Rectus  posticus  maj. 
Rectus  posticus  min. 
Rectus  lateralis 
Obliquus  inferior     - 
Obliquus  superior    - 

6M  Layer. 
Multifidus  spinse 

Levatores  costarum 

Supra-spinales  . 
Inter^pinales  . 
Inter-transversales  - 


Spinous 
Processes. 


last  cervical, 
IS  dorsal     . 

6  lower  dorsal, 
5  lumbar  .     . 


lig.  nucbae, 
2  lower  cervical 
4  upper  dorsal  - 


9  lower  cervical, 

5  upper  dorsal 
2  lower  dorsal, 

2  upper  lumbar 

4  lower  cervical. 

6  upper  dorsal 


Transverse 
Frocewes. 


Rib& 


-[ 


Additional. 


Slower    - 


4  upper  cervical 


1  - 


2  lower  dorsal, 
2  upper  lumbar 


-  [ 

-  { 


i  - 
i  - 

5: 


]  - 


-  { 


4  upper  dorsal  . 
4  upper  dorsal, 

4  lower  cervical 
4  upper  dorsal, 

4  lower  cervical 


6  lower  dorsal 
4  upper  dorsal 


occipital  bone,  and  \ 
lig.  nucbae     -    .J 

sacrum  and  Ilium     - 


angles  of 
Glower 


angles  of 
4  upper 


axis 
atlas 

axis 


] 


sacrum  and  ilium    . 


]- 


lumbar  vertebrs 


1- 


-  [ 


cervical    • 
cervical    - 


atlas    - 
axis     - 


flrom  sacrum  to 
3d  cervical 

all  the  dorsal 


cer^cal' 


} 
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INSERTION. 


SpiixNia  ProoeBses. 


Tranayerae 
Frocestes. 


AddittonaL 


S.upper  dfnaL 


:{ 


4  upper  cervical. 


2d,  3d,  4tb,  and  5th. 
4  lower  ribs. 


■[ 


clavicle  and  spine  of 

the  scapula, 
posterior  bicipital  ridge 

of  the  humerus. 


angle  and  base  of  the 
scapula. 

base  of  the  scapula. 

base  of  the  scapula. 


-{ 


i  upper  dorsal, 
:  Slower oervicaL 
4  upper  cervical, 
'.  except  atlas. 


4  lower  cervical. 
4  middle  cerricaL 


angles  of  6  lower. 

angles  of  6  upper. 

all  the  ribs  between  the 
tubercles  and  angles. 


occipital  bone  between 
the  curved  lines. 


[from  last  lumbar 
I  to  axis. 


cmicaL 

cenrical. 


atlas.      "- 


.  J 


■{ 


mastoid  process. 

occipital  bone  between 
the  curved  lines. 


cervical. 


all  the  ribs  between  the 
tubercles  and  angles. 


occipital  bone, 
occipital  bone, 
occipital  bona 

occipital  bone. 


H 
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In  examining  this  table,  the  student  will  observe  the 
constant  recurrence  of  the  number  fimr  in  the  origin  and 
insertion  of  the  musdes.  Sometimes  the  four  occurs  at 
the  top  or  bottom  of  a  region  of  the  spine,  and  frequently 
includes  a  part  of  two  regions,  and  takes  two  from  each, 
as  in  the  case  of  the  serrati.  Again,  he  will  perceive 
that  the  muscles  of  the  upper  half  of  the  table  take  their 
origin  from  spinous  processes,  and  pass  outwards  to  trans- 
verse, whereas  the  lower  half  arises  mostly  from  transverse 
processes.  To  the  student,  then,  we  commit  these  re- 
flections, and  leave  it  to  the  peculiar  tenour  of  his  own 
mind  to  make  such  arrangements  as  will  be  best  retained 
by  his  memory. 

Actions.  —  'fhe  first  two  layers  are  muscles  of  the 
shoulder  and  arm,  to  move  which  their  efforts  are  di- 
rected. Their  actions  have  been  described,  with  those  of 
the  shoulder,  at  page  85. 

The  two  serrati  are  respiratory  muscles  acting  in  op- 
position to  each  other — the  serraJtus  posticus  superior^ 
drawing  the  ribs  upwards,  and  thereby  expanding  the 
chest;  and  the  inferior,  drawing  the  lower  ribs  downwards 
and  diminishing  the  cavity  of  the  chest.  The  former  is 
an  inspiratory,  the  latter  an  expiratory  muscle. 

The  Splenii  muscles  draw  the  head  backwards  and  to 
one  side,  so  as  to  direct  the  face  towards  the  shoulder. 
Both  muscles,  acting  together,  will  draw  the  head  directly 
backwards.  They  are  the  natural  antagonists  of  the 
sterno-mastoid  muscles. 

The  Sacro  lumbalis,  with  its  accessory  mtisclef  the 
longissimus  dorsi  and  spinalis  dorsi,  are  known  by  the 
general  term  of  erector  sptna,  which  sufficiently  expresses 
their  actions.  They  keep  the  spine  supported  m  the 
vertical  position  by  their  broad  origin  from  below,  and 
through  their  insertion  by  distinct  tendons  into  the  ribs 
and  spinous  processes.  Being  made  up  of  a  number  of 
distinct  fasciculi,  which  alternate  in  their  actions,  the 
spine  is  kept  erect  without  fatigue,  even  when  they  have 
to  counterbalance  a  corpulent  abdominal  development. 
The  continuations  upwards  of  these  muscles  into  the 
neck  preserve  the  steadiness  and  uprightness  of  that 
region.  When  the  muscles  of  one  side  act  alone,  the 
neck  is  rotated  upon  its  axis.     The  complexuSf  by  being 
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attached  to  tlie  ocdpital  bone,  draws  the  head  backwards, 
and  counteracts  the  muscles  on  the  anterior  part  of  the 
neck.     It  assists  also  in  the  rotation  of  the  head 

The  Semi'Spinales  and  multifidus  spiiuB  muscles  act 
directly  on  the  vertebrae,  and  contribute  to  the  general 
action  of  supporting  the  vertebral  column  erect. 

The  four  little  muscles  situated  between  the  occiput 
and  the  two  first]  vertebrse,  effect  the  various  movements 
between  these  bones ;  the  recti  producing  the  antero- 
posterior actions,  and  the  obliqui  the  rotatory  motions  of 
the  adas  on  the  axis. 

The  actions  of  the  remaining  muscles  of  the  spine,  the 
supra  and  irUerspifudes  and  intertransversalesy  are  ex- 
prosed  in  their  names.  They  approximate  their  attach- 
ments, and  assist  the  more  powerful  muscles  in  preserving 
the  erect  position  of  the  body. 

The  Levatores  costarum  raise  the  posterior  parts  of  the 
ribs,  and  are  probably  more  serviceable  in  preserving  the 
articulation  of  the  rib  from  dislocation,  than  in  raising 
them  in  inspiration. 
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CHAPTER  V. 

HBAJ>  AND   MECK. 

The  Head  nuur  be  considered  as  an  expansion  of  the 
superior  part  of  the  vertebral  column,  for  the  reception 
of  the  brain  and  the  principal  organs  of  sense. 

The  Neck  is  the  medium  of  communication  and  con- 
nection between  the  head  and  the  rest  of  the  body :  — 
communicaiion^  by  means  of  the  trachea  and  oesophagus, 
with  the  interriid  organs ;  eofrmeeHMmy  by  means  of  the 
muscles  and  vertebral  column,  with  the  superficies  and 
osseous  fabric  of  the  trunk. 

The  head  may  be  divided  into  the  cranium  and  Jaoe, 
the  former  being  the  osseous  recipient  of  the  brain,  and 
the  latter  the  apparatus  for  the  development  and  pro- 
tection of  the  prmcipai  organs  of  sense. 

The  exterior  of  the  cranium  presents  but  little  for  the 
study  of  the  anatomist :  the  face  is  more  varied,  compre- 
henaing  —  1.  The  orbits  for  the  organs  of  vision ;  2.  The 
nose  or  external  organ  of  smell ;  3.  The  mouth,  containing 
the  organ  of  taste ;  4.  The  jaws  or  apparatus  of  mastica- 
tion ;  and,  immediately  behind  the  jaws  on  the  sides  of 
the  base  of  the  skull,  5.  the  external  organ  of  hearing. 

We  shall  commence  the  dissection  of  the  head  and 
neck,  by  devoting  one  side  to  the  learning  of  the  mus- 
cles, reserving  the  other  for  the  study  of  the  vessels  and 
nerves. 

The  Muscles  are  associated  into  certain  natural  groups, 
which  correspond  with  the  divisions  of  the  head  and  face 
which  we  have  just  established :  thus  we  find  — 

1.  Cranial  group, 

2.  Orbital  group, 

3.  Nasal  group, 

4.  Superior  labial  group, 

5.  Inferior  labial  group, 

6.  Maxillary  group^ 

7.  Auricular  group. 
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The  muscles  belonging  to  each  of  these  groups  may  be 
thus  arranged :  — 

1.  Cranial  group.  Zigomaticus  minor, 
Occipito-frontalis.                   Depressor  labii  superioris 

^  alseque  nasi. 

2.  OrbiUd  group.  ^  Inferior  labial  group. 
Orbicularis  palpebrarum,  (»  OrbicularU  oris), 
Corrugator  supercilii.  Depressor  labii  inferioris. 
Tensor  tarsi.  Depressor  anguli  oris, 

3.  Nasal  group.  Levator  kbii  inferioris. 

Pyramidalis  nasi,  6.  Maocillary  group. 

Compressor  narium.  Masseter, 

4.  Stmerior  labial  group.  Je'nP^^ralis, 

/•  i^  u-     1    •       '  \  Buccinator, 

(•  Orbicularis  oris),  Pterygoideus  externus, 

Levator     labu     superioris  Pterygoideus  internus, 

aJaeque  nasi, 
Levator    labii     superioris  7.  Auricular  grot^. 

proprius,  Attollens  aiirem, 

Levator  anguli  oris,  Attrahcns  aurem, 

Zigomaticus  major,  Retrahens  aurem. 

The  occipUo-Jrontalis  is  to  be  dissected  by  making  a  longitudinal 
incision  along  the  vertex  of  the  head  from  the  tubercle  on  the  occipital 
bone  to  the  root  of  the  nose,  and  a  second  incision  along  the  forehead 
and  around  the  side  of  the  head  to  join  the  two  extremities  of  the 
preceding.  Dissect  the  integument  and  superBcial  fascia  carefully 
outwards,  beginning  at  the  anterior  angle  of  the  flap,  where  the  mus- 
cular fibres  are  thickest,  and  remove  it  altogether.  This  dissection 
requires  care,  for  the  muscle  is  very  thin,  and  without  attention 
would  be  raised  with  the  integument.  There  is  no  deep  fascia  on 
the  face  and  head,  nor  is  it  required,  for  here  the  muscles  are  closely 
applied  against  the  bones  upon  which  they  depend  for  support,  whilst 
in  the  extremities  the  support  is  derived  from  the  dense  layer  of 
fascia  by  which  they  are  invested,  and  which  forms  for  each  a  distinct 
sheath. 

The  attachments  of  the  Occipifo-frontalis  are  expressed 
in  its  name.  It  arises  from  the  rough  surface  immediately 
above  the  superior  curved  line  of  the  occipital  bone, 
being  separated  from  its  fellow  by  a  considerable  inter- 

*  Hie  orbicularis,  from  encircling  the  mouth,  belongs  necessarily 
to  both  the  superior  and  inferior  labial  regions ;  therefore  to  prevent 
misconceptions  we  have  enclosed  it  in  both  within  brackets. 
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Tsl,  and  ardies  OTer  the  head  to  be  inserted  into  the 
orbicularis  palpebrarum  and  the  nasal  tuberosity  of  the 
firontal  bone.  A  narrow  slip  from  each  muscle  is  con- 
tinued downwards  upon  the  nasal  bones  to  form  the 
pjramidalis  nasi  muscle. 

The  muscle  is  fleshy  in  front  over  the  frontal  bone^  and 
behind  over  the  ocapital,  the  two  portions  being  con- 
nected bj  a  broad  tendinous  aponeurosis.  The  muscles 
of  opposite  sides  corer  the  whole  of  the  yertex  of  the 
skully  from  the  middle  line  to  the  temporal  ridge. 

After  examining  the  ocdpitivfrmitalis  muscl^  the  student  should 
remore  the  tMraia,  as  being  the  portion  of  the  head  most  susceptible  <^ 
decomposition.  The  anatomy  of  the  encephalon  and  spinal  cord  form 
the  subject  of  Chapter  YI. 

The  dissection  of  the  face  is  next  to  be  commaiced,  for  which 
purpose  the  longitudinal  incision  of  the  vertex  is  to  be  continued 
onwards  to  the  tip  of  the  nose,  and  thence  downwards  to  the  margin 
of  the  upper  lip ;  then  carry  an  incision  along  the  margin  of  the 
lip  to  the  angle  of  the  mouth,  and  transTersely  across  the  face  to  the 
meatus  auditorius.  Lastly,  divide  the  int^ument  in  front  of  the 
external  ear  upwards  to  the  transverse  incision  whidi  was  made  for 
exposing  the  occipito-frontalis.  Dissect  the  integument  and  super- 
ficial fascia  carefully  from  the  whole  of  the  region  included  by  these 
incisions,  and  the  three  next  groups  of  muscles  will  be  brought  into 
view. 

9.  OrhUal  Group. 

Orbicularis  palpebrarum, 
Corrugator  supercilii, 
Tensor  tarsi. 

The  OrhicuJaris  palpebrarum  is  a  sphincter  muscle 
surrounding  the  orbit  and  eyelids.  It  arises  from  the 
nasal  process  of  the  superior  maxillary  bone,  and  from  a 
short  tendon  (tendo  ocvM)  extending  between  that  process 
and  the  inner  angle  of  the  eyelids.  Its  fibres  encircle  the 
orbit  and  eyelids,  forming  a. broad  and  thin  muscular 
plane,  which  is  inserted  into  the  under  surface  of  the 
tendon  and  process  of  bone  from  which  it  arose.  Upon 
the  eyelids  its  fibres  are  thin  and  very  pale. 

The  Corrugator  supercUii  is  seen  by  raising  the  upper 
segment  of  the  orbicularis  palpebrarum  from  the  frontal 
bone :  it  arises  from  the  inner  extremity  of  the  super- 
ciliary ridge,  and  is  inserted  into  the  under  surface  of  the 
orbicularis  palpebrarum. 


NASAL   GROUP.  —  SUPERIOR  LABIAL   GROUP.       151 

The  Tensor  tarn  (Homer's  *  muscle)  is  a  thin  plane  of 
muscular  fibres,  about  three  lines  in  breadth  and  six  in 
length.  It  is  best  dissected  by  separating  the  eyelids 
from  the  eye,  and  turning  them  over  the  nose  without 
disturbing  the  tendo  oculi ;  then  dissect  away  the  small 
fold  of  mucous  membrane  called  plica  semilunaris,  and 
some  loose  cellular  tissue  under  which  the  muscle  is  con- 
cealed. It  arises  from  the  orbital  surface  of  the  lachrymal 
bone,  and  passing  across  the  lachrymal  sac  divides  into 
two  slips,  which  are  inserted  into  the  lachrymal  ducts  as 
far  as  the  puDCta. 

3.  Nascd  Crr&up. 

Pyramidalis  nasi, 
Compressor  nasi. 

The  Pyramidalis  nasi  is  a  pyramidal  slip  of  muscular 
fibres  sent  downwards  upon  the  nose  by  the  occipito- 
frontalis.  It  is  inserted  into  the  tendinous  expansion  of 
the  compressores  nasi. 

The  Compressor  nasi  muscle  arises  from  the  canine 
fossa  on  the  superior  maxillary  bone,  and  spreads  upon 
the  side  of  the  nose  into  a  thin  tendinous  expansion, 
which  is  continuous  across  its  ridge  with  that  from  the 
opposite  side. 

4.  Superior  Labial  Group. 

Orbicularis  oris. 

Levator  labii  superioris  alaeque  nasi. 

Levator  labii  superioris  proprius, 

Levator  anguli  oris, 

Zigomaticus  major, 

Zigomaticus  minor, 

Depressor  labii  superioris  alaeque  nasi. 

To  obtain  a  complete  view  of  the  Orbicularis  oris 
muscle,  the  integument  should  be  raised  from  the  whole 
circumference  of  the  mouth.  It  is,  however,  sufficient  for 
our  present  purpose  to  see  only  a  part  of  the  muscle.  It 
is  the  sphincter  of  the  mouth,  and  encircles  it  entirely, 

*  W.  £  Horner,  M.  D.,  Professor  of  Anatomy  in  the  University 
of  Pennsylvania.  Tlie  notice  of  this  discovery  is  contained  in  a  work 
published  in  Philadelphia  in  1827,  entitled  <'  Lessons  in  Practical 
Anatomy." 
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^ming  a  thick  muscuUHr  planew  Its  fibres  are  continuous 
aH  the  way  round,  hence  it  has  neither  origin  nor  inser- 
tion. 

The  LevaJbor  labii  superioris  aiUBque  nasi  arises  from  the 
nasal  process  of  the  superior  mamillary  bone,  and,  becom- 
ing broader  as  it  descends,  is  inserted  into  the  ala  of  the 
nose  and  upper  lip. 

The  Levator  labii  superioris  propritis  arises  from  the 
lower  border  of  the  orbit,  and  is  inserted  into  the  side  of 
the  upper  lip. 

The  Levator  angidi  oris  arises  from  the  canine  fossa  on 
the  superior  maxillary  bone,  and  is  inserted  into  the 
angle  of  the  mouth. 

The  Zigomatic  muscles  both  arise  from  the  malar  bone, 
and  are  inserted  into  the  angle  of  the  mouth.  The  zigo- 
maticus  minor  is  sometimes  wanting. 

The  Depressor  labii  superioris  alceque  nasi  is  seen  by 
drawing  upwards  the  upper  lip,  and  raising  the  mucous 
membrane.  It  is  an  extremely  small  slip  of  muscle, 
situated  on  each  side  of  the  frsenum.  It  arises  from  the 
incisive  fossa,  and  passes  upwards  to  be  inserted  into  the 
upper  lip  and  ala  of  the  nose. 

S.  Inferior  Labial  Group. 

Depressor  labii  inferioris, 
Depressor  anguli  oris, 
Levator  labii  inferioris. 

To  dissect  the  inferior  labial  region  continue  the  vertical  section 
from  the  margin  of  the  lower  lip  to  the  point  of  the  chin.  Then 
carry  an  incision  along  the  margin  of  the  lower  jaw  to  its  angle,  and 
thence  up  the  border  of  the  ramus  to  the  external  ear.  Dissect  off 
the  integument  and  superficial  fascia  from  the  whole  of  this  surface, 
and  the  muscles  of  the  inferior  labial  region  will  be  exposed. 

The  Depressor  labii  inferioris  arises  from  the  surface  of 
the  lower  jaw-bone,  near  to  the  symphisis,  atid  is  inserted 
into  the  lower  lip. 

The  Depressor  anguli  oris  is  a  triangular  plane  of 
muscle  arising  by  its  base  from  the  side  of  the  body  of 
the  inferior  maxilla,  and  inserted  into  the  angle  of  the 
mouth. 

The  Levator  labii  inferioris  (levator  menti)  arises  from 
the  incisive  fossa  on  the  inferior  maxillary  bone,  and  is 
inserted  into  the  integument  of  the  chin. 
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Befyte  proceeding  to  examine  the  nuueUlMy  grQup»  it  would  be 
desirable  to  dissect  the  three  small  muscles  belonging  to  the  external, 
car.      For  this  purpose  a  square  of  integument  should  be  removed 
from  around  it,  and  the  muscles  will  then  be  exposed. 

7.  Auricular  Group, 

Attollens  aurem, 
Attrahens  aurem, 
Retrahens  aurem. 

The  Attollens  aurem  (superior  auris),  the  largest  of  the 
three,  is  a  thin  triangular  plane  of  muscular  fibres  arising 
from  the  temporal  fascia,  and  inserted  into  the  upper  part 
of  the  concha  of  the  ear. 

The  Attrahens  aurem  (anterior  auris)  arises  from  the 
temporal  fascia  immediately  above  the  zygoma,  and  is 
inserted  into  the  anterior  part  of  the  concha. 

The  Jtetrahens  aurem  (posterior  auris)  arises  by  three 
or  four  muscular  slips  from  the  mastoid  process.  They 
are  inserted  into  the  posterior  surface  of  the  concha. 

6.  Maxillary  Groiqf. 

Masseter, 
Temporalis, 
Buccinator, 

Pterygoideus  extern  us, 
Pterygoideus  internus. 

The  remaining  group  consists  of  the  masticatory  muscles.  The 
first  of  these  is  the  masseter :  it  has  been  already  exposed  by  the  dis- 
section which  has  been  directed  for  the  other  muscles. 

The  Masseter  (uM<r<rdofAaiy  to  chew,)  muscle  is  composed 
of  two  planes  of  fibres^  superficial  and  deep.  The  super- 
ficial layer  arises  from  the  tuberosity  of  the  superior 
maxillary  bone,  and  the  lower  border  of  the  malar  bone 
and  zigoma,  and  passes  backwards  to  be  inserted  into  the 
ramus  and  angle  of  the  inferior  maxilla.  The  deqf  layer 
arises  from  the  posterior  part  of  the  zigoma,  and  passes 
forwards  to  be  inserted  into  the  upper  half  of  the  ramus. 
This  muscle  is  tendinous  and  muscular  in  its  structure. 
It  is  crossed  by  the  duct  of  the  parotid  gland,  by  the 
transverse  facial  artery,  and  by  several  branches  of  the 
facial  nerve. 
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forming  a  thick  muscular  plane.  Its  fibres  are  continuous 
aH  the  way  round,  hence  it  has  neither  origin  nor  inser- 
tion. 

The  Levator  labii  superioris  aJcsque  nasi  arises  from  the 
nasal  process  of  the  superior  maxillary  bone,  and,  becom- 
ing broader  as  it  descends,  is  inserted  into  the  ala  of  the 
nose  and  upper  lip. 

The  Levator  labii  superioris  proprius  arises  from  the 
lower  border  of  the  orbit,  and  is  inserted  into  the  side  of 
the  upper  lip. 

The  Levator  angvli  oris  arises  from  the  canine  fossa  on 
the  superior  maxillary  bone,  and  is  inserted  into  the 
angle  of  the  mouth. 

The  Zigomatic  muscles  both  arise  from  the  malar  bone, 
and  are  inserted  into  the  angle  of  the  mouth.  The  zigo- 
maticus  minor  is  sometimes  wanting. 

The  Depressor  labii  superioris  alaeque  nasi  is  seen  by 
drawing  upwards  the  upper  lip,  and  raising  the  mucous 
membrane.  It  is  an  extremely  small  slip  of  muscle, 
situated  on  each  side  of  the  frsenum.  It  arises  from  the 
incisive  fossa,  and  passes  upwards  to  be  inserted  into  the 
upper  lip  and  ala  of  the  nose. 

5.  Inferior  Labial  Group. 

Depressor  labii  inferioris, 
Depressor  anguli  oris, 
Levator  labii  inferioris. 

To  dissect  the  inferior  labial  region  continue  the  vertical  section 
from  the  margin  of  the  lower  lip  to  the  point  of  the  chin.  Then 
carry  an  incision  along  the  margin  of  the  lower  jaw  to  its  angle,  and 
thence  up  the  border  of  the  ramus  to  the  external  ear.  Dissect  off 
the  integument  and  superficial  fascia  from  the  whole  of  this  surface, 
and  the  muscles  of  the  inferior  labial  region  will  be  exposed. 

The  Depressor  labii  inferioris  arises  from  the  surface  of 
the  lower  jaw-bone,  near  to  the  symphisis,  a[hd  is  inserted 
into  the  lower  lip. 

The  Depressor  anguli  oris  is  a  triangular  plane  of 
muscle  arising  by  its  base  from  the  side  of  the  body  of 
the  inferior  maxilla,  and  inserted  into  the  angle  of  the 
mouth. 

The  Levator  labii  inferioris  (levator  menti)  arises  from 
the  incisive  fossa  on  the  inferior  maxillary  bone,  and  is 
inserted  into  the  integument  of  the  chin. 
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Before  proceeding  to  examine  the  maxilleiy  group,  it  wotilil  be 
desirable  to  dissect  the  three  snudl  muficles  belonging  to  the  external, 
ear.      For  this  purpose  a  square  of  integiunent  should  be  removed 
from  around  it,  and  the  muscles  will  then  be  exposed. 

7.  Auricular  Group, 

Attollens  aurem, 
Attrahens  aurem, 
Retrahens  aurem. 

The  Attollens  aurein  (superior  auris),  the  largest  of  the 
three,  is  a  thin  triangular  plane  of  muscular  fibres  arising 
from  the  temporal  fascia,  and  inserted  into  the  upper  part 
of  the  concha  of  the  ear. 

The  Attrahens  aurem  (anterior  auris)  arises  from  the 
temporal  &scia  immediately  above  the  zygoma,  and  is 
inserted  into  the  anterior  part  of  the  concha. 

The  Retrahens  aurem  (posterior  auris)  arises  by  three 
or  four  muscular  slips  from  the  mastoid  process.  They 
are  inserted  into  the  posterior  surface  of  the  concha. 

6.  Maxillary  Chroup, 

Masseter, 
Temporalis, 
Buccinator, 

Pterygoideus  externus, 
Pterygoideus  internus. 

The  remaining  group  consists  of  the  masticatory  muscles.  The 
first  of  these  is  the  masseter :  it  has  been  already  exposed  by  the  dis- 
section which  has  been  directed  for  the  other  muscles. 

The  Masseter  (uaa-a-aofAaiy  to  chew,)  muscle  is  composed 
of  two  planes  of  fibres^  superficial  and  deep.  The  «t^per- 
^fieial  layer  arises  from  the  tuberosity  of  the  superior 
maxillary  bone,  and  the  lower  border  of  the  malar  bone 
and  zigoma,  and  passes  backwards  to  be  inserted  into  the 
ramus  and  angle  of  the  inferior  maxilla.  The  deq?  layer 
arises  from  the  posterior  part  of  the  zigoma,  and  passes 
forwards  to  be  inserted  into  the  upper  half  of  the  ramus. 
This  muscle  is  tendinous  and  muscular  in  its  structure. 
It  is  crossed  by  the  duct  of  the  parotid  gland,  by  the 
transverse  facial  artery,  and  by  several  branches  of  the 
facial  nerve. 
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The  Temporal  muscle  is  next  to  be  examined.  It  is 
covered  in  by  a  very  dense  fascia  (temporal  fascia)  which 
is  attached  along  the  temporal  ridge  on  the  side  of  the 
skull,  extending  from  the  external  angular  process  of  the 
frontal  bone  to  the  mastoid  portion  of  the  temporal :  in- 
feriorly,  it  is  connected  to  the  upper  border  of  the 
zigoma. 

Make  an  incision  along  the  upper  border  of  the  zigoma,  for  the 
purpose  of  separating  this  fascia  from  its  attachment.  Then  saw 
through  the  zigomatic  process  of  the  malar  bone,  and  through  the 
root  of  the  zigoma,  near  to  the  meatus  auditorius.  Draw  down  the 
zigoma,  and  with  it  the  origin  of  the  masseter,  and  dissect  the  latter 
muscle  away  from  the  ramus  and  angle  of  the  inferior  maxilla.  Now 
remove  the  temporal  fascia  from  the  rest  of  its  attachment,  and  the 
whole  of  the  temporal  muscle  will  be  exposed. 

It  arises  from  the  whole  length  of  the  temporal  ridge, 
and  from  the  entire  surface  of  the  temporal  fossa.  Its 
fibres  converge  to  a  strong  narrow  tendon,  which  is 
inserted  into  the  apex  of  the  coronoid  process,  and  for 
some  way  down  upon  its  inner  surface. 

By  sawing  through  the  coronoid  process  near  to  its  base,  and  pull- 
ing it  upwards,  together  with  the  temporal  muscle,  which  may  be 
dissected  from  the  fossa,  we  obtain  a  view  of  the  entire  extent  of  the 
buccinator  muscle. 

The  Buccinator  (buccina,  a  trumpet),  the  trumpeter's 
muscle,  arises  from  the  alveolar  process  of  the  superior 
and  inferior  maxillary  bones,  and  from  a  ligament  stretched 
between  the  hamular  process  of  the  internal  pterygoid 
plate  and  the  extremity  of  the  molar  ridge  of  the  lower 
jaw,  the  pterygo-maadUary  ligament.  The  buccinator,  by 
means  of  this  ligament,  is  continuous  with  the  superior 
constrictor  of  the  pharynx.  Its  fibres  converge  to  be 
inserted  into  the  angle  of  the  mouth,  interlacing  with  the 
fibres  of  the  orbicularis  oris  muscle.  This  muscle  is 
pierced  by  the  duct  of  the  parotid  gland  opposite  the 
second  molar  tooth  of  the  upper  jaw. 

The  External  pterygoid  muscle  is  also  seen  in  this  dis- 
section. It  arises  by  two  heads,  one  frx)m  the  crest  on 
the  greater  ala  of  the  sphenoid  bone ;  the  other  from  the 
external  pterygoid  plate.  The  fibres  pass  backwards 
to  be  inserted  into  the  neck  of  the  lower  jaw  and  inter- 
articular  cartilage. 
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The  internal  maxillary  artery,  as  it  curves  inwards  to 
enter  the  pterygo-maxillary  fossa,  is  situated  between 
these  two  heads. 

This  muscle  must  now  be  removed,  the  ramus  of  the  lower  jaw 
sawn  through  its  lower  third,  and  the  head  of  the  bone  dislocated 
finm  its  socket,  and  withdrawn  for  the  purpose  of  seeing  the  ptery* 
goideus  intemu9  muscle. 

The  Internal  pterygoid  muscle  arises  from  the  ptery- 
goid fossa,  and  descends  obliquely  backwards  to  be  t»- 
serted  into  the  ramus  and  angle  of  the  lower  jaw :  it 
resembles  the  masseter  very  remarkably  in  its  appearance 
and  direction. 

Actions. — The  occipito-fron talis  muscle  raises  the 
eye-brows,  producing  the  transverse  wrinkles  of  the  fore- 
head. Some  persons  have  the  power  of  moving  the 
entire  scalp  by  means  of  this  muscle.  The  orbicularis 
palpebrarum  acts  as  a  sphincter  in  closing  the  eyelids ; 
the  corrugatores  superciliorum  approximate  the  inner  ex- 
tremities of  the  eyebrows,  and  throw  the  integument  at 
the  root  of  the  nose  into  vertical  wrinkles,  as  in  frowning. 
The  tensor  tarsi,  or  lachrymal  muscle  draws  the  extremities 
of  the  lachrymal  ducts  inwards,  so  as  to  place  the  puncta 
in  the  best  position  for  receiving  the  tears.  It  serves  also 
to  keep  the  lids  in  relation  with  the  surface  of  the  eye,  and 
compresses  the  lachrymal  sac.  Dr.  Horner  is  acquainted 
with  two  persons  who  have  the  voluntary  power  of  draw- 
ing the  lids  inwards  by  these  muscles,  so  as  to  bury  the 
puncta  in  the  angle  of  the  eye.  The  pyramidalis  nasi  is 
merely  a  point  of  attachment  of  the  occipito  frontalis.  It 
also  fixes  the  expansion  of  the  compressor  nasi. 

The  action  of  the  muscles  of  the  upper  lip  is  expressed 
in  their  names.  The  orbicularis  oris  is  the  sphincter  of 
the  mouth.  The  levator  labii  superiorts  alsque  nasi  raises 
the  upper  lip,  together  with  the  ala  of  the  nose.  The 
depressor  labii  superioris  alssque  nasi  is  the  antagonist  to 
this  muscle,  and  draws  the  upper  lip  and  ala  of  the  nose 
downwards.  The  levator  labii  superioris  proprlus  is  the 
proper  elevator  of  the  upper  lip,  and  the  levator  anguli 
oris  lifts  the  angle  of  the  mouth.  The  zigomatic  muscles 
draw  the  angles  of  the  mouth  upwards  and  outwards,  as 
in  laughter. 

The  muscles  of  the  lower  lip  are  also  designated 
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aocordkig  to  their  actions:  the  depressor  labii  iaferioris 
draws  the  lonrer  lip  downwards,  whilst  it  is  carried  ap- 
wards  by  the  levator  labii  inferioris,  or  levator  menti.  The 
depressor  anguli  oris  expresses  moroseness  and  grief,  by 
drawing  the  angle  of  the  mouth  downwards. 

The  muscles  of  the  auricular  region  possess  but  little 
action  in  man.  They  are  the  analogues  of  important  mus- 
cles in  brutes.  Their  use  is  sufficiently  explained  in  their 
names. 

The  maxillary  muscles  are  the  active  agents  in  masti- 
cation, and  form  an  apparatus  beautifully  fitted  for  that 
office.  The  buccinator  muscle  circumscribes  the  cavity  of 
the  mouth,  and  with  the  aid  of  the  tongue  keeps  the  food 
under  the  immediate  pressure  of  the  teeth.  By  means  of 
its  connection  with  the  superior  constrictor,  it  shortens 
the  cavity  of  the  pharynx,  from  before  backwards,  and 
becomes  an  important  auxiliary  in  deglutition.  The  tem- 
poral, the  masseter,  and  the  internal  pterygoid  are  the 
bruising  muscles,  drawing  the  lower  jaw  against  the  upper 
with  very  great  force.  The  two  latter,  by  the  obliquity  of 
their  direction,  assist  the  external  pterygoid  in  grinding 
the  food  by  carrying  the  lower  jaw  forward  upon  the  upper; 
the  jaw  being  brought  back  again  by  the  deep  portion  of 
the  masseter  and  posterior  fibres  of  the  temporal.  The 
whole  of  these  muscles,  acting  in  succession,  produce  a 
rotatory  movement  of  the  teeth  upon  each  other,  which, 
with  the  direct  action  of  the  lower  jaw  against  the  upper, 
effects  the  proper  mastication  of  the  food. 

Muscles  of  the  Neck. 

The  Neckf  as  we  have  before  stated,  is  the  medium  of 
communiccOion  and  connection,  between  the  head  and  the 
trunk  of  the  body. 

Connection  is  established  by  means  of  the  integument 
and  stern o-mastoid  muscle,  the  muscles  of  the  prever- 
tebral region,  and  posterior  cervical  muscles. 

Communication  is  effected  by  means  of  apparatuses, 
connected  with  respiration  and  deglutition.  Associated 
with  respiration  is  the  larynx,  and  with  deglutition  the  os 
hyoides,  the  tongue,  the  soft  palate,  and  the  phar3mx. 
These  may  be  considered  as  the  elements  of  the  neck, 
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and  form  so  many  regions^  by  which  the  muscles  may  be 
grouped  and  arranged.     Thus  we  find  the, 

1.  Superficial  group. 

2.  Depressors  of  the  os  byoides  and  larynx. 

3.  Elevators  of  the  os  hyoides  and  larynx. 

4.  Lingua]  group. 

5.  Soft  palate  group. 

6.  Pharyngeal  group. 

7.  Prevertebral  group. 

8.  Proper  muscles  of  the  larynx. 

These  eight  groups  therefore,  will  form  so  many  dis- 
tinct ideas,  by  which  the  composition  of  the  neck  and 
the  arrangement  of  its  muscles  may  be  associated  in  the 
mind.  To  facilitate  still  more  the  learning  of  these  miK- 
cles,  the  student  is  informed,  that  with  the  exception  of 
the  two  first,  each  group  consists  of  five  muscles.  This  is 
better  shown  in  the  following  table :  — 


1.  Superficial  group, 

Platysma  myoides, 
Stemo-cleido-mastoideus. 

2.  Depressors  of  the 

OS  hyoides  and  larynx, 

Sterno-hyoideus, 
Sterno-thyroideus, 
Thyro-hyoideus, 
Omo-hyoideus. 

3.  ElevcUors  of  the 

OS  hyoides  and  larynx, 

Digastricus, 

Stylo-hyoideus, 

Mylo-hyoideus, 

Genio-hyoideus, 

Genio-hyo-glossus. 

4.  Muscles  of  the  tongue, 

Genio-hyo*glos8us, 

Hyo^glossus, 

Lingualis> 


Stylo-glossus, 
Palato-glossus. 

5.  Muscles  of  the  soft  pdlate. 

Levator  palati, 
Tensor  palati, 
Azygos  uvulae, 
Palato-glossus, 
Palato-pharyngeus. 

6.  Muscles  of  the  pharynx. 

Constrictor  inferior, 
Constrictor  medius, 
Constrictor  superior, 
Stylo-pharyngeus, 
Palato-pharyngeus. 

7.  Prevertebral  group. 

Rectus  anticus  major, 
Rectus  anticus  minor, 
Scalenus  anticus. 
Scalenus  posticus, 
Longus  colli. 
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8*  Mtudes  cfiht  lairynx,    Crico-arytaenoicl,  lateralis^ 
Crico-thyroid,  Thjrro-arytwnoid, 

Crico-arjUenoid,  posticus,      Arytaenoid. 

After  this  arrangement  of  the  muscles  has  been  well  considered, 
and,  we  may  add,  Uamt  by  heart,  the  student  should  commence  the 
disBecti<m  of  one  side  of  tlw  neck  with  a  view  to  see  their  connections 
and  relations.  With  this  object  an  incision  should  be  made  along 
the  middle  line  of  the  neck  firom  the  chin  to  the  sternum,  and 
bounded  superiorly  and  inferiorly  by  two  transverse  incisions ;  the 
superior  one  carried  along  the  margin  of  the  lower  jaw,  and  across 
the  mastcud  process  to  the  tubercle  on  Ihe  occipital  bone,  the  inferior 
one  along  the  clavicle  to  the  acromion  process.  The  square  flap  of 
iniegament  thus  induded  should  be  turned  back  from  the  entire  side 
of  the  neck,  which  brings  into  view  the  superficial  fascia. 

The  Superficial  fiuda  omsists  of  two  layers,  between 
which  is  placed  the  platysma  myoides  muscle.  Tlie  ex** 
temal  layer  must,  therefore,  be  reflected  from  off  its 
fibres,  to  the  same  extent  with  the  flap  of  integument, 
observing  to  dissect  always  in  the  course  of  the  fibres. 

The  Plaiysma  myoides  (xXart^,  /*v^,  £%o^,  broad  mus- 
cle-like lamella,)  is  a  thin  plane  of  muscular  fibres,  arising 
between  the  two  layers  of  superficial  fascia,  over  the  pec- 
toralis  major  muscle,  and  passing  obliquely  upwards  and 
inwards,  along  the  side  of  the  neck,  to  be  inserted  into  the 
body  of  the  lower  jaw,  the  angle  of  the  mouth,  and  side 
of  the  chin.  The  anterior  fibres  are  continuous  below  the 
chin  with  the  muscle  of  the  opposite  side.  That  portion 
of  the  muscle  which  is  continued  upwards  to  the  angle  of 
the  mouth,  was  formerly  called  risorius  Santorini*  (the 
laughing  muscle  of  Santorinus).  The  entire  muscle  is 
analogous  to  the  cutaneous  muscle  of  brutes,  panniculus 
camosus. 

Upon  removing  the  platysma,  and  with  it  the  deep  layer 
of  superficial  fascia,  we  bring  into  view  the  external 
jugular  vein,  and  ascending  branches  of  the  cervical  plexus 
of  nerves.  The  jugular  vein  is  lying  obliquely  along 
the  neck,  parallel  with  the  fibres  of  the  platysma  myoides, 
while  it  crosses  the  direction  of  the  sterno-mastoid 
muscle. 

The  stemo-mastoid  is  as  yet  concealed  from  view  by  a 

*  John  Dominico  Santorinus,  Professor  of  Anatomy  in  Venice. 
His  notice  of  this  muscle  is  contained  in  his  *'  Observationes  Ana- 
tomicae,**  published  in  1724. 
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lajrer  of  fascia*  wfaidi  covers  in  the  whole  of  the  side  of 
the  nedc«  Tbis  is  the  deep  cervical  fascia,  the  reflections 
of  which  we  have  aext  to  examine. 

The  Z>eep  cervical  fascia  differs  in  structure  from  the 

deep  fascia  of  the  limbs,  in  having  no  tendinous  fibres, 

and  being  composed  entirely  of  condensed  cellular  tissue* 

It  is  attached  posteriorly  along  the  middle  line  of  the 

neck  to  the  ligamentum  nuchae,  being  overlapped  by  the 

trapezius  muscle.    It  then  passes  forwards  around  the 

side  of  the  neck  to  tlie  posterior  border  of  the  stemo- 

mastoid,  where  it  divides  into  two  layers  which  embrace 

that  muscle,  and  unite  again  at  its  anterior  border.     It  is 

then  directed  onwards  to  the  middle  line,  where  it  becomes 

continuous  with  the  deep  &8cia  of  the  opposite  side  of 

the  neck.     The  anteriar  lai^,  that  which  is  superficial  to 

the  Btemo-mastoid,  is  prolonged  upwards  on  the  side  of 

the  jaw   and  parotid  gland,  and  downwards  over  the 

clavicie  and  pectoralis  major  muscle.    The  posterior  layer^ 

which  can  only  be  examined  by  removing  or  drawing  aside 

the  sterno-mastoid  muscle,  is  attached  superiorly  to  the 

styloid  process  of  the  temporal  bone,  and  is  thence  re« 

fleeted  to  the  angle  of  the  jaw,  forming  ihestylo^maxiUary 

Hgameni.    Inferiorly  it  forms  a  loop,  which  acts  as  a  pulley 

to  the  omo-hyoid  muscle,  and  is  then  continued  down. 

wards  behind  the  clavicle,  so  as  to  enclose  the  subclavius 

muscle.    The  extremities  of  the  latter  portion  are  attached 

firmly  to  the  cartilage  of  the  first  rib  and  to  the  coracoid 

process :   hence  it  is  named  costO'Coracoid  membrane  or 

ligament.    In  the  middle  line  the  deep  fascia  is  continuous 

vrith  the  thoracic  fascia. 

This  fascia  is  of  great  importance  in  a  surgical  point  of 
view.  In  its  normal  condition,  it  binds  down  firmly  all 
the  structures  of  the  neck,  and  preserves  their  natural 
position.  When,  however,  tumours  form  beneath  it,  as 
bronchocele,  enlargements  of  the  lymphatic  glands,  aneu- 
rism, &c.,  the  pressure  which  is  then  exerted  by  this 
membrane  may  be  fatal  to  the  patient,  from  the  com- 
pression of  the  trachea,  larynx,  and  nerves,  unless  the 
tension  be  relieved  by  an  incision. 

The  SternO'cleido-mastoid  muscle  is  to  be  exposed  by 
opening  the  sheath  formed  around  it  by  the  deep  fascia. 
It  arises^  as  its  name  implies,  from  the  sternum  and 
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davide  (jcXct^Mv),  and  passes  pUiquelj  upwards  and 
backwards  to  be  inserted  into  the  mastoid  ^ocess  and 
superior  curved  line  of  the  occipital  bone.  The  sternal 
portion  arises  by  a  rounded  tendon,  increases  in  breadth 
as  it  ascends,  and  spreads  out  to  a  considerable  extent  at 
its  insertion.  The  clavicular  portion  is  broad  and  fleshy, 
and  separate  from  the  sternal  portion  below,  but  becomes 
gradually  blended  with  its  posterior  surface  as  it  ascends. 

Actions.  —  The  platysma  produces  a  muscular  traction 
on  the  integument  of  the  neck^  which  prevents  it  from 
falling  so  flaccid  in  old  persons  as  it  would  if  the  exten« 
sion  of  the  skin  were  the  mere  result  of  elasticity.  It 
draws  also  upon  the  angle  of  the  mouth.  The  sterno- 
mastoid  muscles  are  the  great  anterior  muscles  of  con- 
nection between  the  thorax  and  the  head.  Both  muscles 
acting  together  will  bow  the  head  directly  forwards. 
The  clavicular  portions,  acting  more  forcibly  than  the 
sternal,  give  stability  and  steadiness  to  the  head  in  sup- 
porting great  weights.  Either  muscle  acting  singly 
would  draw  the  head  towards  the  shoulder  of  the  same 
side,  and  carry  the  face  towards  the  opposite  side. 

Ilie  anterior  border  of  the  sterno-mastoid  muscle  is 
the  guide  for  the  incisions  in  ligature  of  the  carotid 
artery. 

The  sterno-mastoid  may  now  be  removed^  by  dividing 
it  through  the  middle,  and  turning  aside  its  ends.  The 
upper  end  will  be  seen  to  be  pierced  by  a  large  nerve,  the 
spinal  accessory  of  the  eighth  pair.  The  deep  layer  of 
fascia  is  then  to  be  dissected  from  off  the  side  of  the 
larynx  and  trachea,  towards  the  middle  line,  in  order  to 
bring  into  view  the  second  group  of  muscles  of  the 
neck. 

Second  Group. — Depressors  of  the  Os  Hyoides  and  Larynx, 

Sterno-hyoid^ 
Sterno-thyroid, 
Thyro-hyoid, 
Omo-hyoid. 

The  Stemo-hyoidetLS  is  a  narrow  riband-like  muscle, 
arising  from  the  posterior  surface  of  the  first  bone  of  the 
sternum  and  sterno-clavicular  articulation,  and  from  the 
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cartflage  of  the  first  rib.  It  is  inseried  into  the  body  of 
the  OS  hjoides.  The  sterno^hjoidei  are  separated  by  a 
considerable  interval  at  the  root  of  the  neck^  but  approach 
each  other  as  they  ascend. 

The  Stemo-ihyroideuSy  broader  than  the  preceding, 
arises  irom  the  posterior  surface  of  the  upper  bone  of  the 
sternum,  and  is  inserted  into  the  oblique  line  on  the  ala  of 
the  th3rroid  cartilage. 

The  ThyrO'hyoideus  is  the  continuation  upwards  of  the 
stemo-thyroid  muscle.  It  arises  from  the  oblique  line  on 
the  thyroid  cartilage,  and  is  inserted  into  the  body  and 
great  comu  of  the  os  hyoides. 

The  Omo-hyoideus  {afM^y  shoulder)  passes  obliquely 
across  the  neck  from  the  scapula  to  the  os  hyoides.  It 
arises  from  the  upper  border  of  the  scapula,  and  from  the 
transverse  ligament  of  the  supra-scapular  notch,  and  is 
inserted  into  the  body  of  the  os  hyoides.  It  is  a  double- 
bellied  muscle,  its  extremities  being  muscular,  and  the 
middle  a  rounded  tendon.  The  tendon  glides  through  a 
loop  formed  by  the  posterior  layer  of  the  deep  fascia, 
which  serves  it  as  a  pulley. 

Actions.  —  The  four  muscles  of  this  group  are  the 
depressors  of  the  os  hyoides  and  larynx.  The  three 
former  drawing  these  parts  downwards  in  the  middle  line, 
and  the  two  omo-hyoidei  regulating  their  traction  to  the 
one  or  other  side  of  the  neck,  according  to  the  position 
of  the  head. 

Third  Group.  —  Elevators  of  the  Os  Hyoides, 

Digastricus, 

Stylo-hyoid, 

Mylo-hyoid, 

Genio-hyoid, 

Genio-hyo-glossus. 

These  are  best  dissected  by  placing  a  high  block  beneath  the  neck, 
and  throwing  the  head  backwards.  The  integument  has  been  already 
dissected  away,  and  the  removal  of  the  cellular  tissue  and  fat  brings 
them  clearly  into  view. 

The  Digastrictis  (8«^,  twice,  ya<rrrip,  belly)  is  fleshy  at 
each  extremity,  and  tendinous  in  the  middle.  It  arises 
from  the  digastric  fossa,  immediately  behind  the  mastoid 
process  of  the  temporal  bone,  and  is  inserted  into  a  de- 


J63  JBLEVAT0R8   OF   THE   OS  HYOIDESL 

pression  on  the  inner  side  of  the  lower  jaw,  close  to  the 
symphisis.  The  middle  tendon  is  held  in  connection  with 
tne  body  of  the  os  hyoides  by  an  aponeurotic  loop,  through 
which  it  plays  as  through  a  pulley. 

The  Styuhhywdms  is  situated  in  immediate  relation 
with  the  posterior  belly  of  the  digastricus  muscle,  by 
which  it  is  pierced.  It  caiset  from  the  middle  of  the 
styloid  process,  and  is  inserted  into  the  body  of  the  os 
hyoides. 

The  digastricus  and  stylo-hyoideus  must  be  removed 
from  their  connection  with  the  lower  jaw  and  os  hyoides, 
and  turned  aside  to  see  the  next  muscle^ 

The  Mylo'hyoideus  (fAuXyj^  mola,  t .  e,  attached  to  the 
molar  ridge  of  the  lower  jaw)  is  a  broad  triangular  plane 
of  muscular  fibres,  forming,  with  its  fellow  of  the  opposite 
side,  the  inferior  wall  or  floor  of  the  mouth.  It  atues 
from  the  molar  ridge  on  the  lower  jaw,  and  proceeds 
obliquely*  inwards  to  be  inserted  into  the  raphi  of  the 
two  muscles  and  body  of  the  os  hyoides. 

After  the  xnylo-hyoideus  has  been  examined,  it  should  be  cut 
awaj  from  its  origin  and  insertion,  and  completely  removed.  The 
view  of  the  next  muscles  would  also  be  greatly  improved  by  dividing 
the  lower  jaw  a  litde  to  the  side  of  the  symphisis,  and  drawing  it 
outwards  or  removing  it  altogetlicr,  if  the  ramus  have  been  already 
cut  across  in  dissecting  the  internal  pterygoid  muscle.  The  tongue 
may  then  be  arawn  out  of  the  mouth  by  means  of  a  hook. 

The  GeniO'hyoidetu  (yivrnv,  the  chin)  arises  from  a 
small  tubercle  upon  the  inner  side  of  the  symphisis  of  the 
lower  jaw,  and  is  inserted  into  the  body  of  the  os  hyoides. 
It  is  a  short  prettily  formed  muscle,  very  closely  con- 
nected with  the  border  of  the  following. 

The  Genio-hyo-glossus  (yXaa-a-a,  the  tongue)  is  a  trian- 
gular muscle,  narrow  and  pointed  at  its  origin  from  the 
lower  jaw,  broad  and  fan-shaped  at  its  attachment  to  the 
tongue.  It  arises  from  a  tubercle  immediately  above  that 
of  the  genio-hyoideus,  and  spreads  out  to  be  inserted  into 
the  whole  length  of  the  tongue,  from  its  base  to  the  apex, 
and  into  the  body  of  the  os  hyoides. 

Actions.  —  The  whole  of  this  group  of  muscles  acts 
upon  the  os  hyoides,  when  the  lower  jaw  is  closed,  and 
upon  the  lower  jaw  when  the  os  hyoides  is  drawn  down- 
wards, and  fixed  by  the  depressors  of  the  os  hyoides  and 
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larynx.  The  genio-hyo-glossus  is,  moreover,  a  muscle  of 
the  tODgue ;  its  action  upon  that  organ  shall  be  considered 
with  the  next  group. 

Fourth  Group,  —  Muscles  of  the  Tongue. 

Genio-hyo^glossus, 
Hyo-glossusy 
Lingualis, 
Stylo- glossus, 
Palato-glossus. 

These  are  already  exposed  by  the  preparation  we  have 
just  made ;  there  remains,  therefore,  only  to  dissect  and 
examine  them. 

The  Gemo^hyo-glossuSy  the  first  of  these  muscles,  has 
been  described  with  the  last  group. 

The  Hyo^lossus  is  a  square- shaped  plane  of  muscle, 
arising  from  the  whole  length  of  the  great  cornu  of  the 
08  hyoides,  and  inserted  into  the  side  of  the  tongue. 
This  muscle  is  remarkable  from  being  crossed  by  two 
large  nerves,  the  gustatory  and  lingual,  and  by  the  duct 
(Wharton's)  of  the  submaxillary  gland.     See  Jig.  15. 

The  lingual  artery  and  glosso-pharyngeal  nerve  pass 
behind  it. 

The  Lingualis, —  The  fibres  of  this  muscle  may  be  seen 
towards  the  apex  of  the  tongue,  issuing  from  the  space 
between  the  hyo-glossus  and  genio-hyo-glossus.  It  is 
better  examined,  however,  by  removing  the  preceding 
muscle.  It  consists  of  a  small  fasciculus  of  fibres,  running 
longitudinally  from  the  base,  where  it  is  attached  to  the 
OS  hyoides  to  the  apex  of  the  tongue. 

The  Stylo-glossus  arises  from  the  apex  of  the  styloid 
process,  and  from  the  stylo-maxillary  ligament,  and  is 
inserted  into  the  side  of  the  tongue,  nearly  as  far  as  the 
tip,  intermingling  its  fibres  with  those  of  the  hyo-glossus. 

The  PeUato-glossus  passes  between  the  sofl  palate,  and 
the  side  of  the  base  of  the  tongue,  forming  a  projection  of 
the  mucous  membrane,  which  is  called  the  anterior  pillar 
of  the  sofl  palate. 

Actions.  —  The  genio-hyo-glossus  muscle  effects  se- 
veral movements  of  the  tongue,  as  might  be  expected 
from  its  extent.  When  the  tongue  is  steadied  and 
pointed  by  the  other  muscles,  the  posterior  fibres  of  the 
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gcnio-hyo-glossus  wotild  dart  it  from  the  mouth,  while  its 
anterior  fibres  would  restore  it  to  its  original  position. 
The  whole  length  of  the  muscle  acting  upon  the  tongue, 
would  render  it  concave  along  the  middle  line,  and  form  a 
channel  for  the  current  of  fluid  towards  the  pharynx,  as  in 
sucking.  The  apex  of  the  tongue  is  directed  to  the  roof 
of  the  mouth,  and  rendered  convex  from  before  backwards 
by  the  linguales.  The  hyo-glossi,  by  drawing  down  the 
sides  of  the  tongue,  render  it  convex  along  the  middle 
line.  It  is  drawn  upwards  at  its  base  by  the  palato-glossi, 
and  backwards  or  to  either  side  by  the  stylo-glossi.  Thus 
the  whole  of  the  complicated  movements  of  the  tongue 
may  be  explained,  by  reasoning  upon  the  direction  of  the 
fibres  of  the  muscles,  and  their  probable  actions. 

We  have  now  proceeded  as  far  as  this  stage  of  the  dissection  will 
permit  us.  The  examination  of  the  other  groups  will  require  a  pre- 
paration  that  would  b«  injurious  to  the  opposite  side  of  the  neck, 
which  we  have  as  yet  kept  untouched,  for  the  purpose  of  studying  the 
arteries  and  nerves.  We  postpone,  therefore,  the  consideration  of  the 
remaining  layers  until  the  progress  of  the  dissection  shall  enable  us  to 
examine  them. 

The  student  should  now  commence  the  dissection  of  the  opposite 
side  of  the  face  and  neck,  with  a  view  to  study  the  vessels,  nerves, 
and  glands  which  are  situated  in  those  regions.  For  this  purpose  he. 
should  carry  a  vertical  incision  directly  downwards  in  front  of  the 
external  ear  from  the  posterior  part  of  the  temple  to  the  angle  of  the 
lower  jaw ;  from  this  draw  four  transverse  incisions,  the  uppermost 
along  the  middle  of  the  forehead  to  the  middle  line,  another  to  the 
angle  of  the  eyelid,  a  third  to  the  angle  of  the  mouth,  and  a  fourth 
along  the  border  of  the  lower  jaw  to  the  chin.  Then  dissect  each  of 
these  strips  of  integument  carefully  away,  so  as  to  expose  the  super- 
ficial fascia  over  the  whole  of  the  side  of  the  face. 

Immediately  in  front  of  the  external  ear,  between  it  and 
the  ramus  of  the  lower  jaw,  is  the  large  salivary  gland, 
the  Parotid  (^vapa,  near ;  w^,  »rof,  the  ear Y  This  gland 
extends  for  some  little  distance  over  the  side  of  the  face, 
overlapping  the  masseter  muscle.  It  reaches  inferiorly  to 
below  the  level  of  the  angle  of  the  lower  jaw,  and  pos- 
teriorly to  the  mastoid  process,  slightly  overlapping  the 
insertion  of  the  sterno-mastoid  muscle.  At  its  upper  ex- 
tremity near  the  root  of  the  zygoma,  the  temporal  artery 
is  seen  issuing  from  beneath  it;  and  in  front,  along  its  an- 
terior border,  the  transversalis  faciei  artery,  the  excretory 
duct,  and  several  branches  of  the  facial  nerve  will  be 
observed. 
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The  duct  of  the  parotid  gland  (Stenon'a*  duct,)  pro^ 
ceeda  from  the  upper  part  of  the  gland>  and  crosses  the 
masseter  muscle  transversely  to  its  anterior  border,  where 
it  pierces  the  buccinator  muscle,  and  opens  upon  the 
mucous  membrane  of  the  mouthy  opposite  the  second 
molar  tooth  of  the  upper  jaw.  A  second  portion  of  gland 
is  often  developed  from  the  duct,  while  on  the  masseter 
muscle,  and  is  called  soda  paroHdis. 

If  the  border  of  the  parotid  gland  be  raised,  a  plexus 
of  large  nerves,  branches  of  the  facial  (portio  dura\  will  be 
seen  beneath,  and  in  its  structure.  This  plexus  is  named 
from  bearing  some  resemblance  to  the  spreading  foot  of  a 
palmipede,  pes  anserinus  (goose's  foot).  By  tracing  the 
branches  back  through  the  gland,  we  reach  the  trunk  of  the 
nerve^  and  with  a  little  care  it  may  be  exposed  as  far  as 
the  point  where  it  issues  from  the  stylo-mastoid  foramen. 
We  must  then  follow  its  branches  forwards,  in  the  opposite 
direction.  These  will  be  seen  to  radiate  over  the  side  of 
the  temples,  face,  and  upper  part  of  the  neck. 

The  Facial  nerve  {portio  dura)  arises  from  the  upper 
part  of  the  respiratory  tract  in  the  medulla  oblongata. 
It  enters  the  meatus  auditorius  internus  with  the  auditory 
nerve  (portio  mollis),  and  at  the  bottom  of  that  cavity 
passes  into  the  canal  which  is  expressly  intended  for  it, 
the  aqueductus  Fallopii.  In  this  canal  it  directs  its  course 
at  first  forwards  towards  the  hiatus  Fallopii,  where  it 
forms  a  gangliform  swelling,  and  receives  the  petrosal 
branch  of  the  Vidian  nerve.  It  then  curves  backwards 
towards  the  tympanum,  and  descends  along  its  inner  wall 
to  the  stylo-mastoid  foramen.  Emerging  at  the  stylo- 
mastoid foramen,  it  passes  forwards  within  the  parotid 
gland,  and  crossing  the  external  carotid  artery  to  the  ramus 
of  the  jaw.  While  situated  within  the  gland,  it  is  joined 
by  a  branch  from  the  auricular  nerve,  and  divides  into 
two  trunks,  which,  by  their  subdivision  and  communica- 
tions, form  the  pes  anserinus.  The  pes  anserinus  divides 
into  the  numerous  branches  which  supply  the  muscles 
over  the  whole  of  the  side  of  the  face. 

*  Nicholas  Stenon,  an  anatomist  of  great  research.  He  discovered 
the  parotid  duct  while  in  Paris.  He  was  appointed  Professor  of 
Medicine  in  Copenhagen,  in  1672.  His  work  *'  De  MuscuKs  et 
GlanduHs  Obaer.,*'  was  published  in  1664. 
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The  DnmekeM  ci  the  Paaai  Nerve  nre. 


dke    ague-  T  Tympanic, 
ductus  PaBopn    \  (Chorda  tympani  *). 

AHier   emerama  ^  f  Communicating, 
^Am  !Z^!!Ijlff»j^J  Posterior  auricular, 

^.y  1  Digastric, 

>^'~'*^  L  Stylohyoid. 

The  lynpowu!  branchen  are  two  small  filaments,  which 
are  distnbated  to  the  stapedius  and  tensor  ^mpani  mus- 
cles. 

The  Chorda  tyti^MEni  quits  the  facial  nerre  just  before 
it  emerges  from  the  stylo-mastoid  foramen.  Enteriiig 
the  tympanum  at  its  posterior  and  superior  angle,  it 
crosses  its  cayitj  between  the  handle  of  die  malleus  and 
long  process  of  the  incus,  to  its  anterior  inferior  angle. 
It  then  escapes  through  the  fissura  Glaseri,  and  joins 
the  gustatory  nerve  at  an  acute  angle  between  the  two 
pterygoid  musdes.  Enclosed  in  the  neurilema  f  of  the 
gustatory  nerve,  it  descends  to  the  submaxillary  gland, 
where  it  unites  with  the  submaxillary  ganglion. 

The  Ct>mmunieatinff  brancheg  are  filaments  which  it 
receives  from  the  glosso-phar3mgeal  and  pneumc^astric 
nerves. 

The  Posterior  auricular  nerve  ascends  behind  the  ear, 
and  crosses  the  mastoid  process  to  the  occipito-frontalis 
muscle;  it  gives  branches  also  to  the  attollens  and  re- 
trahens  muscles  of  the  pinna. 

The  Digcutric  branch  supplies  the  posterior  belly  of 
the  digastricus  muscle. 

The  Stylo'hyoid  branch  is  distributed  to  the  stylo-hyoid 
muscle.  The  facial  nerve  then  enters  the  parotid  gland, 
and  divides  into  its  two  ultimate  trunks  —  temporo-facial 
and  cervico-facial. 

*  The  chorda  tympani  is  not  a  branch  of  the  facial,  but  being  in 
dote  connection  with  it,  and  being  given  off  from  it  like  a  branch, 
we  have  inserted  it  here  lest  it  should  be  overiooked. 

f  No  proof  of  this  independent  relation  of  the  chorda  tympani  to 
the  gustatory  nerve  has  yet  been  afforded  by  anatomy ;  and  recent 
physiological  discoveries  throw  much  doubt  over  the  questioii. 
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The  Temporo^fotcial  gives  off  a  number  of  branches 
which  are  distributed  over  the  temple  and  upper  half  of 
the  face,  suppljing  the  muscles  of  this  region,  and  com- 
municating with  the  branches  of  the  supra-orbital  nerve. 
The  inferior  branches^  which  accompany  Stenon's  duct, 
form  a  plexus  with  the  terminal  branches  of  the  infra- 
orbital nerve. 

The  CervicO'facial  divides  into  a  number  of  branches 
that  are  distributed  to  muscles  on  the  lower  half  of  the 
face,  and  upper  part  of  the  neck.  The  cervical  branches 
form  a  plexus  {Jig*  14.  ii.)  with  the  superficialis  colli 
nerve  over  the  submaxillary  gland. 

The  Facial  nerve  has  been  named  sympatheticus  minoTy 
on  account  of  the  number  of  communications  vrhich  it 
maintains  with  other  nerves.  These  will  be  best  seen  in 
a  tabular  arrangement :  — 

In  the  petrous  6<»^/ fpetroXfnch  of  Vidian, 
eammumcates  witn    \  z^..  ,.  ' 

I^Otic  ganglion. 

At  its  «*  ^o^jfcfGlosso-pharyngeal, 

^        ..J-        -^         I  Pneumogastric. 
men,  with  \^  ° 

{Auricular  of  the  inferior  max- 
illary, 
Auricularis  magnus, 
Occipitalis  minor. 

r  Supra- orbital, 
I  Infra- orbital, 

On  ike  face  arid  neck\  "^^j^^f "  °^  *^  '"P^"°' 


vnth 


Buccal^ 
Mental, 
^  Superficialis  colli. 


From  the  supra-orbital,  infra- orbital,  and  mental  fora- 
mina, will  be  found  issuing  the  terminal  branches  of  the 
fifth  nerve  distributed  to  the  face.  They  form  plexuses 
of  communication  with  branches  of  the  facial  nerve. 

Ascending  obliquely  across  the  face  from  the  anterior 
inferior  angle  of  the  masseter  muscle  to  the  angle  of  the 
eye,  is  ^e  facial  artery :  and  descending  along  the  anterior 
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border  of  the  moMeter  to  join  the  artery,  as  it  crosses  the 
border  of  the  jaw,  is  the  faeUd  vein. 

The  Iniegumemiy  which  has  already  been  partly  remoyed 
from  the  neck,  may  now  be  dissected  back  altogether, 
bomiding  it  by  an  incision  made  along  the  line  of  the 
clavicle.  The  superficial  fascia  is  next  to  be  removed, 
and  with  it  the  plaiysma  mi/oidest  noting  the  direction  in 
which  its  fibres  rwi.  The  deep  fascia  is  thus  brought  into 
view,  extending  from  the  border  of  the  trapezius  to  the 
middle  line  on  the  front  of  the  neck.  In  relation  with 
this  fascia  on  the  side  of  the  neck,  are  certain  parts  whi<^ 
demand  the  student's  especial  attention :  they  are,  — 

The  external  jugular  vein, 

The  ascending  branches  of  the  cervical  plexus,  viz.— - 

Superficialis  colli, 
Auricularis  magnus. 
Occipitalis  minor. 

Sterno-mastoid  muscle. 

The  external  jugular  veinf  lies  upon  the  deep  fascia. 

The  nerves  lie  partly  between  the  two  layers  of  the 
deep  fascia,  and  partly  superficial  to  them. 

The  muscle  is  between  the  two  layers,  being  the  cause 
of  their  separation. 

The  External  jugular  vein  (Jig*  l^.  8.)  is  the  superficial 
venous  trunk  of  the  neck ;  it  receives  the  returning  blood 
from  the  exterior  of  the  side  of  the  head,  being  formed 
by  the 

Temporal  vein. 
Internal  maxillary. 
Posterior  auricular, 

and  near  to  the  clavicle  is  joined  by  cutaneous  veins 
from  the  back  of  the  neck.  Immediately  beneath  the 
parotid  gland  it  communicates  with  the  internal  jugular 
vein. 

Course.  —  Emerging  from  the  parotid  gland  in  which 
it  lies  imbedded,  it  descends  somewhat  obliquely  along 
the  side  of  the  neck,  and  behind  the  clavicle  to  the  sub- 
clavian vein. 

Relations. — It  lies  upon  the  sheath  of  the  sterna- 
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BiMtoid  muscle  for  nearlj  its  whole  courae,  being  placed 
for  a  short  space  to  its  anterior  border  above,  and  upon  its 
pesteriiHr  border  below.  It  is  accompanied  by  the  aori- 
cularis  magnus  nerve,  and  is  covered  by  the  ptatysma 
moscle,  enclosed  between  the  two  layers  of  superficial 
fascia* 

Operations,  —  Now  let  us  suppose  that  the  student  were  called 
Upon  to  open  the  external  jugular  vein,  what  would  be  cut  through  ? 
—Why,  through  the 

Integument, 

One  layer  of  superficial  fascia, 

Platysma, 

The  other  layer  of  superficial  fascia, 

The  vein. 

But  here  a  very  important  surgical  question  arises;  —  in  what 
^Krection  should  he  carry  the  point  of  his  lancet  ?  Why,  towards  the 
back  of  the  ear,  in  the  direction  (^.  14.  10.)  of  the  stemo-mastoid 
muscle.  He  will  thus  cut  across  the  fibres  of  the  platysma,  9. :  these 
will  retract  *,  the  wound  will  gape,  and  the  blood  flow.  If  he  should 
make  his  cut  in  the  opposite  direction,  t.  e.  parallel  with  the  fibres  of 
the  platysma,  the  fibres  acting  spasmodically  will  be  drawn  dose 
together,  and  close  the  wound,  f 

The  next  step  in  the  dissection  is  to  open  the  sheath  of 
the  stemo-mastoid  muscle,  and  carefully  trace  the  three 
ascending  branches  of  the  cervical  plexus  to  their  desti- 
nation. 

The  SuperficiaUs  coUi  (Jig*  14*.  11.)  pierces  the  fascia  at 
the  anterior  border  of  the  muscle,  and  ascends  obliquely 
towards  the  lower  jaw,  beneath  which  it  forms  a  plexus 
with  the  cervico-facial  branches  of  the  facial  nerve.  It  is 
distributed  to  the  integument  on  the  front  of  the  neck. 

*  It  is  the  property  of  muscular  fibres  to  contract  when  cut  across ; 
Wnce  the  frightful  gaping  wounds  resulting  from  a  trifling  cut  across 
A  muscle.  The  same  wound  in  the  direction  of  the  muscular  fibres 
would  give  rise  to  no  alarm.  In  dissection  we  apply  this  principle 
by  drawing  the  knife  always  in  the  direction  of  the  fibres :  if  the  cel- 
lular tissue  be  removed  in  the  opposite  direction,  a  ragged  unsightly 
luface  is  the  consequence. 

t  A  patient  might  be  lost  in  this  way  by  the  unskilfulness  of  the 
operator.  For,  if  no  blood  should  flow,  the  surgeon  might  infer  that 
ftll  circulation  had  ceased,  and  would  deem  the  application  of  resus- 
Qtating  means  as  hopeless ;  while  the  true  cause  of  the  absence  of 
blood  existed  in  the  dLrection  of  the  wound. 
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The  Aurieularit  moffmit  (^.  H.  13.),  the  largest  of  tli6 
three,  pierces  the  faicia,  and  accompanies  the  external 
jugular  vein.  It  is  distributed  to  the  integument  over  the 
parotid  gland,  and  to  the  external  ear,  and  communicates 
with  the  facial  nerve. 

The  OecipUalU  minor  (Jig.  14.  14.)  ascends  along  the 
posterior  border  of  the  stemo-tnastojd  muscle,  and  is  dis- 
tributed to  the  iotegument  of  the  occiput. 

Having  learned  llie  jugular  Tein  and  ascending  nerree  of  the 
cervical  plexua,  allention  must  now  be  directed  to  Ibe  Btemo-niastoid 
muscle,  rrom  which  the  fascia  should  be  removed  so  ai  to  expose  iu 
entire  length.  The  fascia  should  also  be  dissected  ftaia  the  whole  of 
the  rest  of  the  neck,  both  before  and  behind  the  stemo-nUBloid,  so  as 
to  enable  us  to  eiamine  the  deep  parts  as  an  entire  layer.  Behind 
the  sleriuvinaslold  tome  difficult;  will  arise  in  the  dissection,  from  the 
number  of  branches  given  offby  the  cervical  plexus. 

When  this  preparation  has  been  entirely  completed,  the 
side  of  the  neck  will  present  a  pretty  regular  square  ;  — 
bounded  above  by  the  margin  of  the  lower  jaw  and  occiput, 
below  by  the  clavicle,  in  front  by  the  middle  line  of  the 
neck,  and  behind  by  the  vertebral  column.  The  sterno' 
mastoid  muscle  {fig.  14^  1.)  extends  diagonally  across 


•  Fig.  14.      The  triangles  of  the  neck,  willi  the  eitemal  jugular 
lein  and  ascending  branches  of  the  cervical  pious. 
No.  1.  The  itenio-inastaid  muscle,  which  divides  the  side  of  tlie 
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this  space,  from  the  anterior  inferior  to  the  posterior 
superior  angle,  and  divides  it  into  two  triangles  of  nearly 
equal  size,  the  great  anterior  and  the  great  posterior  tri- 
angle. 

The  Great  anterior  triangle  {Jig^  14.  a,  hy  c.)  is  bounded 
above  by  the  body  of  the  lower  jaw ;  in  front,  by  the 
middle  line  of  the  neck;  and,  behind,  by  the  sterno- 
mastoid  muscle.  It  is  subdivided  into  three  minor  tri- 
angles :  —  1.  The  submaxillary  triangle,  a.,  formed  by  the 
two  bellies  of  the  digastric  muscle,  3,  3.,  and  the  border 
of  the  lower  jaw,  2.  2.  The  superior  carotid  triangle,  &., 
formed  by  the  posterior  belly  of  the  digastric  muscle,  3., 
the  upper  belly  of  the  omo-hyoid,  4.,  and  the  sterno- 
mastoid.  And  3.  The  inferior  carotid  triangle,  c,  which 
is  bounded  by  the  superior  belly  of  the  omo-hyoid  mus- 
cle, the  sterno-mastoid  muscle,  and  the  middle  line  of 
the  neck. 

The  Great  posterior  triangle  {Jig*  14«.  c?,  «.)  is  bounded, 
in  front,  by  the  sterno-mastoid ;  behind,  by  the  border  of 
the  trapezius  muscle ;  and,  below^  by  the  clavicle.  It  is 
subdivided  into  two  minor  triangles  by  the  inferior  belly, 
5.,  of  the  omo-hyoid  muscle.  1.  The  suboccipital  triangle, 
d,  situated  above  the  omo-hyoid ;  and  2.  The  subclavian 
triangle,  6.,  which  is  bounded  in  front  by  the  sterno- 
mastoid  muscle ;  behind,  by  the  inferior  belly  of  the  omo- 
hyoid ;  and,  below,  by  the  clavicle. 

These  triangles  are  thus  particularly  indicated,  because 
they  contain  certain  important  parts ;  for  instance,  the 
SvbmaxiUary  txxBXiQley  a.,  contains  in  the  posterior  half 
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neck  into  two  great  triangles,  the  anterior  and  posterior,  a.  The 
submaxilUuy  triangle.  6.  The  superior  carotid  triangle,  c.  The 
inferior  carotid  triangle,  d.  The  sub-occipital  triangle,  e.  The 
subclavian  triangle.  2.  The  border  of  the  lower  jaw.  3.  3.  The 
digastric  muscle.  4.  The  superior  belly  of  the  omo-hyoid  muscle. 
5.  Its  inferior  belly.  6.  The  trapezius  muscle.  7.  The  parotid 
gland.  8.  The  external  jugular  vein.  9.  A  dotted  line,  marking 
the  direction  of  the  fibres  of  the  platysma  myoides  muscle.  1(X  A 
small  arrow,  showing  the  direction  or  the  incision  for  opening  the 
jugular  vein.  11.  The  superficialis  colli  nerve,  which  forms  a  plexus 
with  (12.)  a  branch  from  the  facial  nerve,  over  the  submaxillary  tri- 
angle. IS.  The  auricularis  magnus  nerve.  14.  The  occipitalis 
minor.  15.  The  descending  superficial  branches  of  the  plexus.  16. 
The  spinal  accessory  nerve. 
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of  its  area  the  submaxillary  gland  in  which  the  facial 
artery  lies  embedded,  while  it  conceals  from  view  the 
commencement  of  Wharton's  duct,  the  gustatory  nerve, 
and  the  submaxillary  ganglion.  The  anterior  angle  is 
occupied  by  the  mylo-hyoideus  muscle,  the  submental 
branch  of  the  facial  artery,  and  the  mylo-hyoidean  nerve. 
And  in  the  inferior  angle  may  be  observed  a  small  portion 
of  the  lingual  nerve. 

2.  The  Superior  caroHd  triangle,  5.,  contains  the  upper 
portion  of  the  common  carotid  artery,  and  its  bifurcation 
into  the  external  and  internal  carotids ;  the  superior 
thyroid  and  the  commencement  of  the  lingual  and  facial 
arteries ;  the  internal  jugular  vein  and  a  chain  of  lym- 
phatic glands  ;  the  descendens  noni  nerve  in  front  of  the 
sheath  of  the  carotid,  the  pneumogastric  within,  and  the 
superior  laryngeal  and  sympathetic  behind.  Crossing  the 
upper  angle  is  the  lingual  nerve. 

3.  In  the  Inferior  carotid  triangle,  c,  are  found  the 
lower  part  of  the  common  carotid  artery  and  jugular  vein, 
descendens  noni,  pneumogastric  and  sympathetic  nerves, 
and  recurrent  laryngeal  nerve. 

4.  The  Stiboceipital  triangle,  d.,  contains  the  sub- 
occipital nerve  at  its  upper  angle,  and  the  spinal  accessory 
nerve  and  branches  of  the  cervical  plexus  below. 

5.  The  Subclavian  triangle,  «.,  contains  the  termination 
of  the  external  jugular  vein,  the  third  part  of  the  course 
of  the  subclavian  artery,  and  the  brachial  plexus  of  nerves, 
and  is  crossed  by  the  posterior  scapular  artery. 

We  would  not  counsel  the  student  to  learn  up  the 
contents  of  these  triangles  by  rote ;  the  notice  of  their 
contents  is  meant  chiefly  for  the  dissector,  who,  in  reading 
each  structure,  should  seek  for  it  in  its  appropriate  place. 
The  names  of  the  regions  carry  with  them  the  best  idea 
of  their  principal  features,  and  these  the  least  attentive 
learner  cannot  fail  of  recollecting.  The  use  of  a  good 
knowledge  of  the  triangular  spaces  is  its  application  to 
the  operations  for  ligature  of  the  arteries  of  the  neck. 

Operations,  —  The  Facial  artery  is  usually  tied  while  resting  on 
the  body  of  the  lower  jaw,  close  to  the  anterior  inferior  angle  of  the 
xnasseter  muscle.  It  is  here  superficial,  and  may  be  felt  and  seen 
pulsating  immediately  beneath  the  integument.  It  is  covered  by  the 
int^ument,  superficial  fascia,  and  platysnuu     If  it  were  necessary  to 
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1KB  the  artery  below  the  jaw,  the  upper  border  of  the  posterior  belly  of 
the  digastric  muscle  would  be  the  guide  to  the  vessel.  The  ligature 
might  then  be  passed  around  it  just  before  it  entered  the  submaxillary 
gland,  whilst  resting  against  the  stylo-maxillary  ligament.  The 
structures  to  be  cut  through  are  the 

Integument, 

Superficial  fascia, 

Platysma, 

Cervical  branches  of  the  cervico-facial  nerve, 

Deep  fascia. 

The  Lingual  artery  is  tied  in  the  upper  angle  of  th&  superior  carotid 
triangle.  The  external  incision  should  be  made  parallel  with  the 
lower  border  of  the  posterior  belly  of  the  digastricus  muscle.  It 
should  cut  through  the  integument,  superficial  fascia,  platysma,  and 
deep  fascia.  The  hyo-glossus  will  then  form  the  floor  of  the  wound, 
upon  which  rests  the  lingual  nerve :  this  must  be  carefully  avoided 
by  making  the  incision  through  the  muscle  below  the  nerve.  The 
artery  will  then  be  exposed  in  the  second  part  of  its  course. 

The  structures  to  be  cut  through  are  the 

Integument,  ^ 

Superficial  fascia, 

Platysma, 

Superficialis  colli  nerve. 

Deep  fascia, 

Hyo-glossus  muscle. 

But  the  superior  carotid  triangle  is  the  seat  of  a  much  greater  ope- 
ration, the  ligature  of  the  upper  part  of  the  common  carotid  artery, 
the  high  operation,  as  it  is  called.  Here,  the  artery  is  comparatively 
superficial,  and  the  operation  proportionately  simple.  The  incision  is 
to  be  made  along  the  anterior  border  of  the  stemo«mastoid,  com- 
mencing an  inch  below  the  angle  of  the  jaw,  and  carrying  it  half  way 
dovm  the  neck.  It  should  divide  the  integument,  superficial  fascia, 
platysma,  and  deep  fascia.  We  then  expose  the  sheath  of  the  vessels, 
upon  which  lies  the  descendens  noni  nerve.  Leave  this  nerve  un- 
disturbed, and  open  the  sheath  to  its  inner  side,  immediately  above 
the  omo-hyoid  muscle ;  then  insinuate  the  needle  around  the  artery 
Jrom  without  inwards,  guarding  against  including  the  pneumogastric 
nerve  by  keeping  the  point  of  the  instrument  close  to  Uie  cylinder  of 
the  artery.     The  parts  to  be  cut  through  are  the 

Integument, 
Superficial  fascia, 
Platysma, 

Superficialis  colli  nerve. 
Deep  fascia, 
Sheath  of  the  vessels. 
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Two  operations  are  likewise  practised  in  the  iri/erior  carotid  triam^ 
for  the  ligature  of  the  lower  part  of  the  common  carotid  and  the  tn-> 
noTninata  artery*  The  former  is  called  the  low  operation.  The 
stemo-mastoid  is  still  the  guide  for  the  incision,  and  the  layers  to  be 
cut  through  are  precisely  the  same  as  in  the  high  operation.  The 
sterno-mastoid  is  to  be  drawn  aside,  and  the  sheath  will  be  found 
concealed  by  the  sterno-thyroid  muscle.  This  muscle  is  to  be  divided, 
and  the  sheath  opened  as  in  the  previous  operation.  The  descendens 
noni,  if  it  extend  so  low,  lies  to  the  inner  side  of  the  sheath.  The 
anterior  jugular  vein  is  situated  along  the  inner  border  of  the  stemo- 
mastoid  muscle,  and  should  be  looked  for  and  avoided.  The  parts  to 
be  cut  through  are  the 

Integument, 
Superficial  fascia, 
Platysma, 
Deep  fascia, 
Sterno-thyroid  muscle, 
Sheath  of  the  vessels. 

The  operation  for  tying  the  Arteria  innominata  requires  that  an 
incision,  three  inches  in  length,  should  be  made  obliquely  across  the 
space  between  the  two  sterno-mastoid  muscles,  immediately  above  the 
sternum.  This  incision  should  commence  over  the  right  sterno- 
clavicular articulation,  and  be  carried  obliquely  upwards  to  the 
stemo-mastoid  muscle  of  the  opposite  side,  dividing  the  integument, 
superficial,  and  deep  fascia.  The  operator  then  separates  the  two 
sterno-thyroid  muscles;  and,  following  the  course  of  the  trachea, 
reaches  Uiat  artery  as  it  crosses  that  tube  to  the  right  side.  In  the 
injected  subject  Uie  student  will  find  this  by  no  means  a  difficult 
operation :  the  artery  is  much  more  superficial  than  might  be  expected, 
and  the  practice  of  it  on  the  subject  will  not  only  familiarise  him 
with  the  natural  position  of  the  artery,  but  also  with  the  proximity  of 
the  arch  of  the  aorta,  and  the  possibility  of  aneurism  of  that  vessel 
making  its  appearance  in  this  situation.  The  inferior  thyroid  veins 
are  very  much  in  the  way  in  this  operation,  and  care  must  be  taken 
not  to  wound  them.  An  inferior  thyroid  artery,  from  the  innominata, 
is  also  occasionally  met  with.     The  layers  to  be  cut  through  are  the 

Integument, 
Superficial  fascia. 
Deep  fascia. 
Cellular  tissue. 

There  is  another  operation  connected  with  this  region  that  we  must 
not  pass  over  without  remark,  although  but  a  trifling  one  compared 
with  the  preceding.  Indeed,  next  to  bleeding,  it  is  the  most  import- 
ant operation  on  the  human  body.  Its  importance  consists  in  the 
emergency  of  the  circumstances  under  which  the  surgeon  is  called 
upon  to  act,  and  upon  the  liability  of  its  occurrence  to  every  prac- 
titioner, and  at  every  instant  of  his  life ; — we  mean  Tracheotomy,  No 
student  should  dissect  the  neck  without  performing  this  operation. 
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wfaicfay  though  trifling  in  itself,  might  be  the  instant  means  of  saving, 
if  not  of  restoring,  life.  If  called  unexpectedly  to  a  patient  labour- 
ing under  s3rmptoms  of  threatened  suffocation,  he  would  not  hesitate 
to  perform  it  with  his  pen-knife ;  therefore  he  must  familiarise  him- 
self with  its  steps. 

An  incision  is  to  be  made  to  the  extent  of  an  inch  and  a  half  along 
the  middle  line  of  the  neck,  just  above  the  sternum.  This  may  divide 
the  integument  and  superficial  fascia.  The  next  incision  takes  him 
to  the  space  between  the  two  stemo-thyroid  muscles :  these  are  to  be 
separated,  an  opening  made  into  the  trachea,  and  a  canula,  or  writing 
quill,  inserted  into  it.  This  is  the  only  part  of  the  operation  that 
requires  care ;  for  some  large  veins,  the  inferior  thyroid,  and  occa. 
sionally  an  inferior  thjrroid  artery  from  the  innominata,  lie  imme- 
diately upon  the  trachea.  The  author  has  several  specimens  of  this 
variety  in  his  collection ;  and  the  proportion  in  which  he  has  observed 
them  is  about  5  in  100.  The  bleeding  resulting  from  the  wound  of 
any  of  these  vessels  might  be  fatal  from  pouring  into  the  trachea. 
In  the  case  of  the  artery  it  would  be  necessary  to  tie  the  divided 
extremities. 

A  little  higher  in  the  neck,  immediately  below  the  thyroid  cartilage, 
Laryngotomy  is  performed.  The  structures  are  to  be  divided  as  in 
the  previous  operation,  and  the  point  of  a  bistoury  introduced  into 
the  larynx  through  the  crico-thyroid  membrane,  in  the  space  left  by 
the  divergence  of  the  two  crico-thyroid  muscles.  A  small  branch  of 
communication  between  the  two  superior  thyroid  arteries  sometimes 
crosses  this  ligament,  the  division  of  which  might  give  rise  to  dis- 
agreeable haemorrhage. 

In  the  subclavian  triangle  is  performed  the  operation  for  tying  the 
Subclavian  artery  in  the  only  *  practicable  situation  above  the  clavicle, 
riz.  in  the  third  part  of  its  course,  where  it  issues  from  between  the 
two  scalexii  muscles,  and  rests  on  the  first  rib. 

An  incision  is  made  along  the  upper  border  of  the  clavicle,  from 
the  sternal  portion  of  the  stemo-mastoid  muscle  to  the  edge  of  the 
traperius.  This  should  divide  the  integument,  superficial  fascia,  pla- 
tysma,  and  deep  fascia ;  and  more  or  less  of  the  claricular  portion  of 
the  stemo-mastoid  muscle,  according  to  its  breadth  or  the  depth  of 
the  artery.  Tlien  lay  aside  the  knife,  introduce  a  finger  into  the 
wound  behind  the  vein,  and  feel  for  die  tubercle  on  the  first  rib : 
immediately  behind  it  is  the  cylinder  of  the  artery,  which  may  be 
recognised  by  its  roundness   and  elasticity,   and  by  its   pulsation 

*  We  lately  witnessed  an  operation  for  subclavian  aneurism,  above 
the  clavicle,  performed  by  Mr.  Liston,  in  the  North  London  Hos- 
pital, in  which  the  subclavim  artery  was  tied  at  its  origin  from  the 
innominata.  The  common  carotid  was  also  tied  near  to  its  origin. 
The  details  of  the  case  will  be  found  in  the  second  volume  of  the 
l4ancet  for  18S7-S8,  page  668.  We  recommend  the  student  to 
examine  tlie  artery  at  this  point  in  his  dissection,  and  study  its 
important  relations,  in  order  to  understand  fully  the  knowledge  of 
aotttomy  and  dexterity  necessary  to  accomplish  such  an  operation. 
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beneath  the  finger.  The  chief  difficulty  in  this  operation  is  the 
position  of  the  subclavian  vein,  directly  in  front  of  the  artery  ;  and 
occasionally  the  external  jugular  vein  opening  into  it,  in  the  middle 
of  the  space,  will  prove  a  great  obstacle.  The  operator  has  to  guard 
against  wounding  any  of  these  veins,  or  taking  up  the  brachial  plexus 
of  nerves.     The  structures  to  be  cut  through  are  the 

Int^ument, 

Superficial  fascia, 

Platysma, 

Clavicular  branches  of  the  cervical  plexus, 

Clavicular  origin  of  the  stemo-mastoid  muscle. 

Deep  fascia, 

Cellular  tissue. 

When  the  student  has  practised  these  operations,  and  carefully 
noted  all  the  structures  situated  in  the  triangles  of  the  neck,  he  should 
next  proceed  to  the  dissection  and  study  of  the  vessels  and  nerves. 

Vessels  of  the  Neck. 

Divide  the  stemo-mastoid  muscle  through  its  middle,  and  turn 
aside  the  ends ;  the  upper  extremity  will  be  seen  to  be  pierced  by  the 
spinal  accessory  nerve.  Then  dissect  off  the  posterior  layer  of  the 
deep  fascia,  and  the  sheath  of  the  carotid  vessels  will  be  exposed 
throughout  its  entire  extent.  Lying  upon  the  sheath,  and  forming  a 
loop  at  about  its  middle,  is  a  long  slender  nerve,  the  descendens 
noni.  Open  the  sheath,  and  it  will  be  found  to  contain  the  carotid 
artery,  jugular  vein,  and  pneumogastric  nerve.  Behind  it  is  the 
recurrent  laryngeal,  and  sympathetic  nerve.  Dissect  the  cellular 
tissue  and  lymphatic  glands,  which  are  numerous  in  the  course  of  the 
jugular  vein,  from  around  the  vessels,  for  the  purpose  of  examining 
them  and  their  relations  more  satisfactorily. 

The  Carotid  artery  (^Kapa,  the  head)  of  the  right 
side  (Jig- 17.  8.),  is  shorter  and  larger  than  that  on  the 
lefl :  the  former  being  a  branch  of  the  innominata,  com- 
mences opposite  the  right  sterno-clavicular  articulation, 
the  latter  from  the  arch  of  the  aorta.  From  either  point 
the  carotid  ascends  the  side  of  the  neck  to  a  level  with 
the  upper  border  of  the  thyroid  cartilage,  where  it  divides 
(^ff'  15.  7.)  into  the  external  carotid  and  internal  carotid. 

Relations.  —  The  Common  carotid  of  the  right  side 
rests^  first,  upon  the  longus  colli  muscle,  then  upon  the 
rectus  anticus  major,  the  sympathetic  nerve  being  inter- 
posed. The  inferior  thyroid  artery  and  recurrent  laryn- 
geal nerve  pass  behind  it  at  its  lower  part.  To  its  inner 
side  is  the  trachea,  recurrent  laryngeal  nerve,  and  larynx  ; 
to  its  outer  side  the   jugular  vein  and  pneumogastric 
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nerve  ;  and  in  front  the  sterno-thjroid,  sterno-mastoid, 
omo-hyoid  and  platysma  muscles,  and  the  descendens  noni 
nerve. 

The  Left  carotid  (^fig*  17.  9.)  is  smaller  than  the  right, 
and  more  deeply  seated.  In  addition  to  the  relations 
just  enumerated,  which  are  common  to  both,  it  is  crossed 
near  its  commencement  by  the  left  vena  innominata ;  lies 
upon  the  trachea ;  then  gets  to  its  side,  and  is  in  relation 
with  the  oesophagus  and  thoracic  duct :  to  facilitate  the 
study  of  these  relations,  we  have  arranged  them  in  a 
tabular  form  :  -* 

In  Front, 

Platysma. 

Descendens  noni  nenre. 

Omo-hyoid. 

Stemo-mastoid. 

Stemo- thyroid. 


Sxtemalh/. 

Internal  jugular  vein. 
Pneumo'gastric  nerve. 


Common 
Carotid  Artery. 


IntemaUy. 

Trachea. 
Larynx. 

Recurrent  laryngeal 
nerve. 


Behind. 

Longus  colli. 
Rectus  anticus  major. 
Sympathetic. 
Inferior  hyroid  artery. 
Recurrent  laryngeal. 

Additional  relations  of  the  Left  common  carotid. 

Behind.  ItUemaL 

Trachea.  Oesophagus. 

Thoracic  duct. 


In  Front, 
Left  vena  innominata. 


The  External  carotid  artery  (^.  15.)  ascends 
perpendicularly  from  opposite  the  upper  border  of  the 
thyroid  cartilage,  to  the  space  between  the  neck  of  the 
lower  jaw  and  the  meatus  auditorius. 

Relations.  —  In  front  it  is  crossed  by  the  posterior 
belly  of  the  digastricus  and  stylo-hyoideus  and  platysma 
myoides  muscles  ;  by  the  lingual  nerve  (y^.  15.  21.) 
near  its  origin ;  and  higher  up,  where  it  is  situated  in  the 
substance  of  the  parotid  gland,  by  the  facial  nerve.  Be* 
hindy  it  is  separated  from  the  internal  carotid  by  the  stylo- 
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pharyngeus  and  stjlo-glossus  muscles,  glosso-pharyngeal 
nerve,  20.,  and  part  of  the  parotid  gland. 
Its  relations  may  be  thus  arranged  :  — 

In  Front, 

Platysma. 
Digastrictts. 
Stylo-byoid. 
Lingual  nerve. 
Facial  nenre. 
Parotid  gland. 


Extemid  Carotid  Artery. 


Behind, 

Stylo-pharyngeus. 
Stylo-glossus. 
Glosso-pharyngeal  nerve. 
Parotid  gland. 

The  External  carotid  artery  is  intended  for  the  supply 
of  the  organs  in  the  neck  and  the  external  part  of  the 
head.  If  we  reflect  upon  what  these  organs  and  parts 
should  be,  we  shall  find,  that  taking  them  in  succession, 
from  below  upwards,'they  are,  in  front — 1st.  Tlie  thyroid 
gland  and  larynx.  2d.  The  tongue.  3d.  The  surface  of 
the  face.  Behind — 4th.  The  mastoid  muscle.  5th.  The 
external  ear.  6th.  The  occiput.  And  above — 7th.  The 
pharynx.  8th.  Tlie  side  of  the  face.  9th.  The  temple 
and  side  of  the  head ;  and  10th.  The  deep  parts  in  the 
face.  These  are  so  many  arterial  regions  on  the  exterior 
of  the  head,  and  upper  part  of  the  neck :  they  are  ten  in 
number,  and  a  branch  of  the  external  carotid  is  destined 
to  the  supply  of  each.     The  branches,  therefore,  are,  — 

Anterior.  Posterior, 

1 .  Superior  thyroid.  4.  Mastoid. 

2.  Lingual.  5.  Posterior  auricular. 

3.  Facial.  6.  Occipital. 

Superior, 

7.  Ascending  pharyngeal. 

8.  Transverse  facial. 

9.  Temporal. 

10.  Internal  maxillary. 


f 
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The  ATtterior  hnmchti  arise  from  the  commencement  of 
the  external  carotid,  within  a  short  distance  of  each  other. 
The  lingual  and  facial  bifurcate,  not  uufiequently  from  a 


1,  The  Si^erior  thyroid  artery  (Jig.  15.  8.)  descends  to 
the  thyroid  gland  to  which  it  is  distributed,  anastomosing 
with  its  fellow  of  the  opposite  side,  and  with  the  inferior 
thyroid  arteries.    Its  branches  are, — 

(1.)  Superior  Thyroid.— ^ronc^. 
Hyoid, 
Laryngeal, 
Muscular. 
The  Hyoid  branch  is  distributed  to  the  insertion  of  the 
depressor  muscles  into  the  os  hyoides. 

The  itw^^ea ^pierces  the  thyro-hyoidean  membrane,  in 
company  with  the  superior  laryngeal  nerve,  and  supplies 
the  mucous  membrane  and  muscles  of  the  larynx. 

The  MuiculaT  branch  is  distributed  to  the  depressor 
muscles  of  the  os  hyoides  and  laryns. 

2.  Lingvai  arltry. —  Ist.  Crosses  obliquely  (^5".  15.  9.) 
the  great  comu  of  the  as  hyoides.    2d.  It  passes  forwards 


*  Fig.  15.  The  anatom;  of  the  side  of  the  tongue,  with  Ibe  rela* 
lions  of  the  Teuelt  and  nenes. 

No.  1.  The  bjo-glouus  muEcle,  arUing  from  the  lide  of  the  oi 
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parallel,  ii.,  with  the  upper  border  of  the  os  hyoides. 
3d.  Ascends,  12.,  to  the  under  surface  of  the  tongue  ;  and 
4th.  Runs  forward  in  a  serpentine  direction  to  its  tip^ 
under  the  name  of  ranine  artery,  13.  Its  course  is  thus 
divided  into  four  parts,  and  the  relations  of  each  are  to  be 
studied  separately,  with  a  view  to  operations  on  the  artery 
in  any  part  of  its  course. 

Relations.  —  The ^rst  part  of  its  course,  9.,  rests  upon 
the  great  cornu  of  the  os  hyoides,  and  the  origin  of  the 
middle  constrictor  muscle,  ic,  of  the  pharynx  ;  the  second, 
11.,  is  situated  between  the  middle  constrictor  and  hyo- 
glossus  muscles,  the  latter  separating  it  from  the  lingual 
nerve,  21.  In  the  third  part  of  its  course,  12.,  it  lies 
between  the  hyo-glossus  and  genio-hyo-glossus,  4.>  and  in 
the  fourth,  13.  (ranine),  rests  upon  the  lingualis  to  the  tip 
of  the  tongue.     Its  branches  are, — 

(2.)  Lingual  Artery. — Branches. 

Hyoid, 

Dorsalis  linguae, 
Sublingual. 

The  Hyoid  branch  is  distributed  to  the  origins  of  the 
elevator  muscles  of  the  os  hyoides. 

hyoides  below,  and  inserted  into  the  side  of  the  tongue,  where  it 
mingles  its  fibres  with  those  of  the  stylo-glossus  muscle.  2.  3.  A 
section  of  the  lower  jaw  at  the  symphisis.  4.  The  genio-hyo-glossus 
muscle.  5.  The  genio-hyoideus  muscle.  6.  The  cut  edge  of  the 
mylo-hyoideus.  7.  The  common  carotid  artery,  dividing  into  the 
external  and  internal  carotid.  8.  The  trunk  of  the  superior  thyroid 
artery.  9.  The  lingual  artery ;  the  first,  or  oblique  portion  of  its 
course,  resting  upon  the  great  cornu  of  the  os  hyoides,  and  upon  (10.) 
the  middle  constrictor  muscle.  1 1.  The  second,  or  horizontal  portion 
of  the  lingual  artery ;  its  course  beneath  the  hyo-glossus  muscle  is 
marked  by  dotted  lines.  1 2.  The  third,  or  perpendicular  portion  of 
the  lingual  artery.  13.  Its  termination,  the  ranine  artery.  14.  The 
trunk  of  the  facial  artery.  15.  The  three  posterior  branches  of  the 
external  carotid  artery ;  they  are  from  below,  upwards,  the  mastoid, 
occipital,  and  posterior  auricular.  16.  The  trunk  of  the  ascending 
pharyngeal  artery.  17.  The  trunk  of  the  transverse  facial  artery. 
18.  The  two  terminal  branches  of  the  external  carotid,  the  internal 
maxillary  and  temporal.  1 9.  The  gustatory  branch  of  the  fifth  nerve. 
*  Its  communication  with  the  lingual  nerve.  20.  The  glosso-pha- 
ryngeal  nerve.  21.  The  lingual,  or  hypoglossal  nerve.  22.  Whar- 
ton's  duct.     23.  The  sublingual  gland. 
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The  Dorsalis  lingtue  ascends  along  the  posterior  border 
of  the  hjo-glossus  muscle  to  the  dorsum  of  the  tongue, 
where  it  is  distributed,  anastomosing  with  its  fellow  of  the 
opposite  side. 

The  Sublingual  branch  runs  along  the  anterior  border  of 
the  hyo-glossus,  and  is  distributed  to  the  sublingual  gland 
and  muscles  of  the  tongue. 

3.  Facial  artery.  (JPig*  15.  14.) — The  facial  artery  as- 
cends obliquely  to  the  submaxillary  gland,  in  which  it  lies 
embedded.  It  then  curves  around  the  body  of  the  lower 
jaw,  close  to  the  anterior  inferior  angle  of  the  masseter 
muscle,  ascends  to  the  angle  of  the  mouth,  and  thence  to 
the  angle  of  the  eye,  where  it  is  named  the  angular 
artery. 

Relations. — Below  the  jaw  it  passes  beneath  the 
digastricus  and  stylo^hyoid  muscles,  and  at  the  angle  of 
the  mouth  beneath  the  zigomatic  muscles. 

Its  branches  are  divided  into  those  which  are  given  off 
below  the  jaw  and  those  on  the  face  :  they  may  be  thus 
arranged, — 

(3.)  Facial  artery. — Branches. 
Below  the  jaw. 

Inferior  palatine, 

Submaxillary, 

Sub-mental. 

On  the  face. 

Masseteric, 
Inferior  labial. 
Inferior  coronary, 
Superior  coronary, 
Lateralis  nasi. 

The  Inferior  palaUne  branch  ascends  between  the 
stylo-glossus  andstylo-pharyngeus  muscles,  to  be  distributed 
to  the  tonsil  and  soft  palate. 

The  Submaxillary  are  the  numerous  small  branches 
supplying  the  submaxillary  gland. 

The  Svb^TnenJtal  branch  runs  forwards  upon  the  mylo-» 
hyoid  muscle,  under  cover  of  the  body  of  the  lower  jaw, 
and  anastomoses  with  branches  of  the  sublingual  and 
inferior  dental  arteries. 
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The  Masseteric  branch  is  distributed  to  the  masseter  and 
buccinator  muscles. 

The  Inferior  labial  branch  is  distributed  to  the  muscles 
and  integument  of  the  lower  lip. 

The  Inferior  corovuiry  runs  along  the  edge  of  the  lower 
lip,  close  to  the  mucous  membrane,  and  inosculates  with 
the  corresponding  artery  of  the  opposite  side. 

The  Superior  coronary  follows  the  same  course  along 
the  upper  lip,  inosculating  with  the  opposite  superior 
coronary  artery. 

The  Lateralis  nasi  is  distributed  to  the  ala  and  septum 
of  the  nose. 

The  Inoseuladons  of  the  facial  artery  are  very  nume- 
rous :  thus  it  anastomoses  with  the  sublingual  branch  of 
the  lingual,  with  the  inferior  dental  as  it  escapes  from  the 
mental  foramen,  infra-orbital  at  the  infra-orbital,  foramen, 
transverse  facial  on  the  side  of  the  face,  and  at  the  angle 
of  the  eye  with  the  nasal  branch  of  the  opthalmic 
artery. 

The  Posterior  branches  of  the  external  carotid  (,/^.  15. 
15.),  viz.,  the  mastoid,  posterior  auricular,  and  occipital, 
are  next  to  be  dissected  and  studied. 

4.  The  Mastoid  artery  turns  downwards  to  be  distri- 
buted to  the  sterno-mastoid  muscle  ;  sometimes  it  is  re- 
placed by  two  small  branches. 

5.  The  Posterior  auricular  artery  ascends  beneath  the 
lower  border. of  the  parotid  gland,  andt)ehind  the  concha, 
to  be  distributed  to  the  external  ear  and  side  of  the  head, 
anastomosing  with  the  occipital  and  temporal  arteries: 
some  of  its  branches  pass  through  the  fissures  in  the 
fibro-cartilage,  to  be  distributed  to  the  anterior  surface  of 
the  pinna.  The  anterior  auricular  arteries  are  branches 
of  the  temporal. 

Branches.  —  The  posterior  auricular  gives  off  but  one 
named  branch,  the  stylo-mastoid,  which  enters  the  stylo- 
mastoid foramen  to  be  distributed  to  the  aqueductus  Fal- 
lopii  and  tympanum. 

6.  The  Occipital  artery  passes  backwards  beneath  the 
posterior  belly  of  the  digastricus,  the  trachelo-mastoid, 
and  sterno-mastoid  muscles,  to  the  occipital  groove  in  the 
mastoid  portion  of  the  temporal  bone.  It  then  ascends 
between  the  splenius  and  complexus  muscles,  and  is  dis<* 
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tributed  upon  the  occiput,  anastomosing  with  the  posterior 
auricular  and  temporal  arteries. 

Branches.  —  It  gives  off  only  two  branches,  inferior 
meningeal  and  princeps  cervicis. 

Hie  Inferior  meningeal  ascends  by  the  side  of  the  in- 
ternal jugular  vein,  and  passes  through  the  foramen 
lacerum  posterius  to  be  distributed  to  the  dura  mater. 

The  Arteria  primes  cervicis  is  a  large  but  irregular 
branch.  It  descends  the  neck  between  the  complexus 
and  semi-spinalis  colli,  and  inosculates  with  the  profunda 
cervicis  of  the  subclavian.  This  branch  is  the  means  of 
establishing  a  very  important  collateral  circulation  between 
the  branches  of  the  carotid  and  subclavian,  in  ligature  of 
the  common  carotid  artery. 

The  Superior  branches  have  now  to  be  examined  and 
traced  throughout  their  course ;  we  must  commence  with 
the  two  superficial  arteries,  the  deeper  ones  requiring  an 
especial  dissection. 

7.  The  Transversalis  faciei  {Jig>  15.  17.)  arises  from 
the  external  carotid  whilst  that  trunk  is  lodged  within 
the  parotid  gland  ;  it  crosses  the  masseter  muscle  in 
company  with  Steno's  duct,  and  is  distributed  to  the 
muscles  and  integument  on  the  side  of  the  face. 

8.  The  Temporal  artery  {fig^  15.  18.)  is  one  of  the  two 
terminal  branches  of  the  external  carotid.  It  ascends 
over  the  root  of  the  zygoma,  and  divides  into  three 
branches : — 1st.  Anterior  temporal^  which  is  distributed  on 
the  front  of  the  temple  and  arch  of  the  skull,  anastomosing 
with  the  supra-orbital  branch  of  the  ophthalmic  artery.  2. 
Posterior  temporal^  which  passes  towards  the  back  of  the 
head,  anastomosing  with  the  posterior  auricular  and  oc- 
cipital arteries.  And  3.  Middle  temporal,  which  pierces 
the  fascia,  and  supplies  the  temporal  muscle. 

*■  Branches. — While  resting  upon  the  zygoma,  the  tem- 
poral artery  gives  off  several  branches  to  the  external 
ear,  the  anterior  auricular  arteries. 

It  is  sometimes  necessary  to  open  the  temporal  artery 
for  the  purpose  of  producing  a  powerful  effect  upon  the 
system ;  in  this  case,  the  more  prominent  of  the  two 
superficial  vessels  should  be  chosen.  The  structures  to 
be  cut  through  are  simply  the  integument  and  superficial 
fascia ;  and  the  mode  of  arresting  the  flow  of  blood  is  to 
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divide  the  cylinder  of  the  artery  completely  across,  so 
that  the  extremities  of  the  vessels  may  be  retracted 
within  the  superficial  fascia.  The  middle  coat  of  the 
artery  becomes  contracted  by  this  proceeding,  and  is 
drawn  within  the  external  one. 

The  intemal  maxillary  artery 'passes  inwards  behind  the  neck  of  the 
lower  jaw  to  the  deep  structures  in  the  face ;  we  require,  therefore,  to 
remove  several  parts  for  the  purpose  of  seeing  it  completely.  To 
obtain  a  good  view  of  the  vessel,  Uie  zygoma  should  be  sawn  across 
close  to  the  external  ear,  and  the  malar  bone  near  to  the  orbit. 
Turn  down  the  zygomatic  arch  with  the  masseter  muscle.  In  doing 
this,  a  small  artery  and  nerve  will  be  seen  crossing  the  sigmoid  arch 
of  the  lower  jaw,  and  entering  the  masseter  muscle  (the  masseteric)* 
Cut  away  the  tendon  of  the  temporal  muscle  from  its  insertion  into 
the  coronoid  process,  and  turn  it  upwards  towards  its  origin :  some 
vessels  will  be  seen  entering  its  under  surface ;  these  are  the  deep 
temporaL  Then  saw  the  ramus  of  the  jaw  across  its  middle,  and 
dislocate  it  from  its  articulation  with  the  temporal  bone.  Be  careful 
in  doing  this  to  carry  the  blade  of  the  knife  close  to  the  bone,  lest  any 
branches  of  nerves  should  be  injured.  Next  remove  this  portion  of 
bone,  and  with  it  the  external  pterygoid  muscle.  The  artery,  toge- 
ther with  the  deep  branches  of  the  inferior  maxillary  nerve,  will  be 
seen  lying  upon  the  internal  pterygoid.  These  are  to  be  carefully 
freed  of  fat  and  cellular  tissue,  and  then  examined. 

10.  The  Internal maxiUaty  artery  (Jig.  15.  i^.fig*  16. 4.) 


*  Fig*  16.  The  intemal  maxillary  artery,  with  its  branches. 

No.  ]•  The  external  carotid  arterv.    2.  The  trunk  of  the  transverse 
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is  ooe  of  the  two  terminal  branches  of  the  external  carotid. 
Commencing  in  the  substance  of  the  parotid  gland>  oppo- 
site the  meatus  auditorius  externus,  it  first  passes  hori- 
zontally behind  the  neck  of  the  lower  jaw,  next  obliquely 
upwards  between  the  two  pterygoid  muscles  ;  it  tlwii 
bends  suddenly  into  the  pterygo-maxillary  fossa.  Its 
course  is  thus  resolved  into  three  portions  —  1.  That 
situated  behind  the  neck  of  the  jaw,  the  maxillary  por- 
tiofij  4.;  2.  That  between  the  pterygoid  muscles,  mus* 
cuiar  portion^  5. ;  and  3.  Its  bend  into  the  pterygo-maxil- 
lary fossa,  pterygo-maxillary  portion,  6. 

Kelations.  —  The  maxillary  portion  is  situated  be- 
tween the  ramus  of  the  jaw  and  internal  lateral  ligament, 
lying  parallel  to  the  auricular  nerve  ;  the  pterygoid  portion 
between  the  two  pterygoid  muscles,  crossing  the  gustatory 
and  dental  nerves.  It  then  makes  a  remarkable  bend  (fig^ 
16.*)  which  projects  between  the  two  heads  of  the  external 
pterygoid  muscle,  and  passes  directly  inwards  to  the 
pterygo-maxillary  fossa,  where  it  divides  into  its  terminal 
branches. 

Internal  maxillary  artery. — Branches. 

{Tympanic,  7.., 
Inferior  dental,  lo.^ 
Arteria  meningea  media,  8., 
Arteria  meningea  parva,  9. 

facial  artery.  3.  4.  The  two  terminal  branches  of  the  external  caro- 
tid. 3.  The  temporal  artery ;  and  4.  The  internal  maxillary,  the  first  or 
frutxillary  portion  of  its  course  :  the  limit  of  this  portion  is  marked  by 
an  arrow.  5.  The  second,  or  muscular  portion,  of  the  artery ;  the 
limits  are  bounded  by  the  arrows.  6.  The  third,  or  pterygo-nvaaeiUary 
portion.  The  branches  of  the  maxillary  portion  are,  7.  A  tympanic 
branch.  8.  The  arteria  meningea  media.  9.  The  arteria  meningea 
parra.  10.  The  inferior  dental  artery.  The  branches  of  the  second 
portion  are  wholly  muscular,  the  ascending  ones  being  distributed  to 
the  temporal,  and  the  descending  to  the  four  other  muscles  of  the 
inter-maxillary  region,  viz.  the  two  pterygoids,  the  masseter  and 
buccinator.  The  branches  of  the  pterygo-maxillary  portion  of  the 
artery  are,  11.  The  superior  dental  artery.  12.  The  infra^orbital 
artery.  13.  The  posterior  palatine.  14.  The  spheno-paladne,  or 
nasal.  15.  The  pterygo-palatine.  16.  The  Vidian.  *  The  remark- 
able bend  which  the  third  portion  of  the  artery  makes  as  it  turm 
inwards  to  enter  the  pterygo-maxillaiy  fossa. 
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Muscular  portion 
{fig.  16.  5.) 


Pterygo-nuzonllary 
portion  (Jig.  16. 
6.) 


Deep  temporal  branches. 
External  pterygoid. 
Internal  pterygoid, 
Masseteric, 
Buccal. 

Superior  dental,  il.. 
Infra-orbital,  12., 
Pterygo-palatine,  15., 
Spheno-palatine,  14., 
Posterior  palatine,  13., 
.Vidian,  16. 


Maxillary  portion  {fig.  16.  4.)  —  The  Tympanic 
branch,  7.,  is  very  small  and  not  likely  to  be  seen  in  an 
ordinary  dissection ;  it  passes  into  the  tympanum  through 
the  fissura  Glaseri. 

The  Inferior  dental^  10.,  descends  to  the  dental  foramen, 
and  enters  the  canal  of  the  lower  jaw  in  company  with 
the  dental  nerve.  At  the  chin  it  escapes  with  the  nerve 
from  the  mental  foramen,  and  anastomoses  with  the  in- 
ferior labial  and  submental  branches  of  the  facial.  It 
supplies  the  teeth  of  the  lower  jaw,  sending  small  branches 
along  the  canals  in  their  roots. 

The  Arteria  meningea  media,  8.,  is  the  great  artery  of 
the  dura  mater.  It  passes  between  the  roots  of  the 
dental  nerve,  and  through  the  foramen  spinosum  in  the 
spinous  process  of  the  sphenoid,  to  the  deep  groove  at 
the  anterior  inferior  angle  of  the  parietal  bone.  It  divides 
into  several  branches,  which  ramify  upon  the  external 
surface  of  the  dura  mater,  and  anastomose  with  corre- 
sponding branches  from  the  opposite  side. 

The  Meningea  parva,  9.,  is  a  small  branch  which 
ascends  to  the  foramen  ovale,  and  passes  into  the  skull  to 
be  distributed  to  the  dura  mater. 

Muscular  portion  {fig>  16.6.). —  The  distribution  of 
the  muscular  branches  is  implied  in  their  names,  sup-' 
plying  the  five  muscles  of  the  temporo-maxillary  region. 

PtERYGO-M AXILLARY     PORTION    {fig*    16.   6.).  -r-  The 

branches  of  this  portion  of  the  artery  cannot  be  seen  at 
the  present  stage  of  the  preparation ;  they  must  be  left 
until  the  dissection  has  proceeded  more  deeply. 

The  Superior  dented  branchy  il.,  is  given  off  from  the 
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artery  just  as  it  makes  its  remarkable  bend  *  inwards. 
It  passes  down  upon  the  posterior  surface  of  the  superior 
maxillary  bone,  and  sends  its  branches  through  several 
small  foramina  to  supply  the  posterior  teeth  of  the  upper 
jaw. 

The  Infra-^jrhitalt  12.,  would  appear^  from  its  size,  to 
be  the  proper  continuation  of  the  artery.  It  is,  however, 
more  convenient  to  consider  it  simply  as  a  branch.  It 
runs  along  the  infra-orbital  canal  with  the  superior  maxil- 
lary nerve,  sending  branches  downwards  through  canals 
in  the  bone,  to  supply  the  mucous  lining  of  the  antrum 
and  teeth  of  the  upper  jaw,  and  escapes  from  the  infra- 
orbital foramen,  inosculating  with  the  facial  and  transverse 
facial  arteries. 

The  Pterygo-paJatifiey  15.,  is  a  small  branch  which  passes 
through  the  pterygo-palatine  canal,  and  supplies  the  upper 
part  of  the  pharynx. 

The  Spheno-paUuine^  14.,  or  nasal,  enters  the  spheno- 
palatine foramen  with  the  nasal  branches  of  Meckel's 
ganglion,  and  is  distributed  to  the  mucous  membrane  of 
the  nares. 

The  Posterior  palatine  branch,  13.,  descends  along  the 
posterior  palatine  canal,  in  company  with  the  posterior 
palatine  branches  of  Meckel's  ganglion.  It  is  distributed 
to  the  palate. 

The  Vidian  branch,  16.,  passes  backwards  along  the 
pterygoid  canal,  and  is  distributed  to  the  sheath  of  the 
Vidian  nerve. 

The  external  carotid  artery  should  oow  be  divided  near  its  origin, 
and  drawn  upwards,  or  removed  altogether.  The  ramus  of  the  jaw 
should  also  be  sawn  across,  and  dissected  away  from  the  insertion  of 
the  internal  pterygoid  muscle  and  pterygo-maxillary  ligament,  in 
order  to  bring  into  view  the  side  of  the  pharynx.  The  rest  of  the 
parotid  gland  may  then  be  removed  from  its  situation,  and  its  deep 
relations  attentively  observed.  We  shall  thus  be  enabled  to  trace  the 
course  of  the  remaining  branch  of  the  external  carotid  artery,  and  see 
the  relations  of  the  internal  carotid. 

The  Ascending  pharyngeal  artery  (Jig'  15. 16.)  arises 
from  the  external  carotid,  near  to  its  bifurcation,  and 
ascends  by  the  side  of  the  pharynx  to  the  base  of  the 
skull,  where  it  divides  into  branches  which  enter  the  fora- 
mina in  that  region  to  be  distributed  to  the  dura  mater. 
It  supplies  the  pharynx. 
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The  Internal  carotid  artery  ascends  perpendicu- 
larly from  its  bifurcation,  opposite  the  upper  border  of 
the  thyroid  cartilage,  to  the  carotid  foramen  in  the  petrous 
bone.  It  then  curves  inwards  along  the  carotid  canal, 
passes  forwards  by  the  side  of  the  sella  turcica,  and  at  the 
anterior  clinoid  process  pierces  the  dura  mater  and  divides 
into  three  branches.  Its  course  is  naturally  divided  into 
four  portions  :  —  1.  Cervical^  situated  in  the  neck ;  2. 
Petrousy  occupying  the  carotid  canal ;  3.  Cavernous^  lying 
by  the  side  of  the  sella  turcica ;  and  4.  Cerebraly  after  it 
has  pierced  the  dura  mater. 

Relations.  —  The  cervical  portion  rests  upon  the 
rectus  anticus  major,  and  superior  cervical  ganglion  of 
the  sympathetic,  and  partly  on  the  internal  jugular  vein, 
lingual  and  pneumogastric  nerves.  It  is  crossed  behind 
by  the  pharyngeal  and  superior  laryngeal  nerves.  To  its 
inner  side  it  has  the  pharynx,  tonsil,  and  ascending 
pharyngeal  artery  ;  to  its  otUer  side  the  jugular  vein, 
commencement  of  the  eighth  pair,  and  lingual  nerve. 
And  it  is  crossed  in  front  by  the  stylo  glossus  and  stylo- 
pharyngeus  muscles,  and  glosso-pharyngeal  nerve,  being 
covered  in  by  the  parotid  gland. 

Plan  of  the  relations  of  the  cervical  portion  of  the  internal 

carotid  artery. 

In  Front, 

Parotid-gland. 
Stylo-glossus  muscle. 
Stylo-pharyngeus  muscle. 
Glosso-pharyngeal  nerve. 


Internally. 

Pharynx. 
Tonsil. 

Ascending  pha- 
ryngeal  artery. 


Internal 
Carotid  Artery. 


Extemalli/, 

Jugular  vein, 
g  ,   r  Nervus  accessor!  us. 
i  Glosso-pharyngeal. 
^  *  (_  Pneumo>gastric. 
Lingual  nerve. 


Behind. 


Superior  cervical  ganglion. 
Fneumo-gastric  nerve. 
Pharyngeal  nerve. 
Superior  laryngeal  nerve. 
Lingual  nerve, 
llectus  anticus  major. 
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The  Petrous  portion  is  in  relation  with  the  carotid 
plexus,  and  is  covered  by  the  Casserian  ganglion. 

The  Cavernous  portion  is  placed  to  the  inner  side  of  the 
cavernous  sinus,  and  is  crossed  by  the  nerves  passing  to 
the  orbit,  viz.  third,  fourth,  ophthalmic  branch  of  the  fifth 
and  sixth,  and  branches  of  the  sympathetic. 

The  Cerebral  portion  is  lodged  in  the  fissure  of  Sylvius. 

Branches.  —  There  are  no  branches  given  off  by  the 
cervical  portion  of  the  internal  carotid :  from  the  other 
portions  are  derived  the  following  :  — 

Internal  Carotid. —  Branches, 

Petrous  portion         Tympan ic. 

g^  . .      f  Anterior  meningeal, 

^'"*'"«^^«'*<^  1  Ophthalmic, 

{Anterior  cerebral. 
Middle  cerebral. 
Posterior  communicating. 

The  Tympanic  is  a  small  branch  which  enters  the  tym- 
panum through  a  minute  foramen  in  the  carotid  canal. 

The  Anterior  meningeal  is  distributed  to  the  dura  mater 
and  Casserian  ganglion. 

The  Ophthalmic  artery  enters  the  orbit  through  the 
foramen  opticum,  to  be  distributed  to  the  globe  of  the 
eye  and  surrounding  structures.  Its  course  and  branches 
are  described  with  the  dissection  of  the  orbit. 

The  three  remaining  arteries  are  described  with  the 
membranes  of  the  brain.  Chapter  VI. 

The  Veins  of  the  head  and  neck  are  the  external  and 
internal jugyJar.  The  former  receives  its  blood  from  the 
temporal,  internal  maxillary,  and  auricular  veins,  and 
from  the  superficial  parts  of  the  neck,  and  descends 
obliquely  backwards  between  the  platysma  myoides  and 
sterno-mastoid  muscle,  to  terminate  in  the  subclavian 
vein  behind  the  clavicle. 

The  Internal  jugxdar  vein  commences  at  the  jugular 
fossa,  in  the  foramen  lacerum  posterius,  where  it  receives 
the  blood  from  the  sinuses  in  the  interior  of  the  cranium. 
It  descends  the  neck  at  first  behind,  and  then  to  the 
outer  side  of  the  internal  carotid  artery,  and  continues  its 
course  within  the  sheath  of  the  common  carotid,  and^ 


190 

lying  to  its  outer  side,  to  the  inner  border  of  the  first  rib, 
where  it  unites  with  the  subclavian  vein,  and  forms  the 
vena  ianominata.  On  the  left  side  the  vein,  at  its  ter- 
mination, advances  rather  in  front  of  the  artery :  on  the 
right  it  diverges  from  the  artery,  leaving  a  triangular 
space  between  them.  The  internal  jugular  receives  the 
veins  from  the  deep  parts  at  the  base  of  the  skull  and 
neck,  and  is  joined  in  the  submaxillary  space  by  a  com- 
municating branch  from  the  external  jugular,  the  facial, 
and  occipital  veins. 

Along  the  anterior  border  of  the  sterno- mastoid  muscle 
is  a  small  vein,  formed  by  branches  from  the  superficial 
parts  on  the  front  of  the  neck.  It  is  often  of  large  size, 
and  is  named  anterior  jugular. 

Subclavian  AarEHT. 

The  Subclavian  artery,  on  the  right  side  (^- 17-  G-) 
arises  from  the  arteria  in- 
nominata,  t^  opposite  the 
Bterno-clavicular  articula- 
tion, and  on  the  left,  10., 
from  the  arch  of  the  aorta,  3. 
The  right  is  consequently 
shorter  than  the  left,  and 
situated  on  a  plane  super- 
ficial to  it. 

The  coufM  of  the  artery 
is  divided  into  three  por- 
tions, first,  second,  and 
third. 

The  First  portion  on  the 
riffhl  side,  5.,  passes  ob- 
liquefy  outwards  to  the  in- 

*  Fig.  1 T.  The  arch  of  the  aorta,  vith  ils  brancfaes,  and  the  coune 
of  ihe  aulKlaTian  uteria. 

No.  1.  The  ascending  aorta.  3.  Its  arch.  S.  The  descending 
BOrtK.  4.  The  arteria  innominata.  5.  The  right  Bubclaiiui,  the  tint, 
or  obliquely  ascending  portion  of  iti  course.  6.  The  seconil,  ot 
transTerse  portion.  7.  The  third,  or  obliqueiy  descending  portion. 
8.  The  right  carotid  artery.  9.  The  left  carotid.  10.  The  left  aub- 
clavian  artery;  the  first,  or  perpendicular  portion.  11.  The  second, 
12.  The  third,  or  oblique  portion.     13.  The  right 
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ner  border  of  the  scalenus  anticus.  On  the  left  side,  10.9 
it  ascends  perpendiciUarly  to  the  inner  border  of  the 
scalenus  anticus ;  the  remainder  of  the  course  of  the 
artery  is  the  same  on  both  sides. 

The  Second  portion^  6. 11.,  passes  transversely  outwards 
between  the  two  scaleni. 

The  Third  portion^  7. 12.,  downwards  and  outwards  over 
the  first  rib. 

The  relations  of  the  first  portion  are  best  seen  in  the 

accompanying  plan. 

Bight  ^de  (oblique).  Left  Side  (perpendictUar), 


Infront, 

Injront, 
Pleura. 

Parailel. 
Crossing  it. 

Vena  innominata.         Parallel, 
Pneuniogastric  nerve. 
Cardiac  nerves. 
Phrenic  nerve.              Crossing. 

Pneumogastric  nerve. 
Cardiac  nerves. 
Phrenic  nerve. 
Vena  innominata. 

Behind. 

Behind, 

Croising» 

Recurrent    laryngeal     p^^^^^^. 
nerve. 

Pleura. 
Thoracic  duct. 

From  the  superficial  and  deep  position  of  the  two  ar- 
teries, the  right  lies  in  firont  of  the  pleura  which  covers 
its  posterior  surface,  whilst  the  l^  is  situated  near  the 
vertebral  column,  behind  the  pleura.  The  innominata 
vein  is  in  front  of  the  artery  on  both  sides,  lying  parallel 
to  it  on  the  right,  and  crossing  it  at  the  upper  part  on  the 
left. 

In  consequence  of  the  oblique  direction  of  the  artery 
on  the  right  side,  it  is  crossed  by  the  pneumogastric,  13., 
cardiac,  and  phrenic  nerves,  and  the  recurrent  winds 
around  it,  whilst  on  the  left  side  they  all  run  parallel 
with  ij;.  The  thoracic  duct  is  placed  immediately  behind 
and  parallel  with  the  first  portion  of  the  artery  on  the 
left  side. 

The  Second  portion  of  the  artery  is  situated  between 


pneumogastric  nerve,  giving  off  the  recurrent  *  around  the  subclavian 
artery.  14.  The  leflt  pneumogastric,  sending  its  recurrent  branch  * 
around  the  arch  of  the  aorta.  *  *  The  two  recurrent  laryngeal 
nerves. 
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the  two  scaleni  muscles,  and  is  separated  from  the  sub- 
clavian vein  by  the  scalenus  amicus. 

The  T^ird  portion  has  tlie  brachial  plexus  almost  in 
contact  with  it  above,  the  subclavian  vem  in  front,  and 
the  first  rib  below. 

Branches.  —  The  Branches  of  the  subclavian  artery 
(^-  18-)  are  given  off  from  its  Jirst  portion;  they  are 
five  in  number, 

Veiteb™l,_^.  I  e.  6.        C  Inferior  tbjToid,  7. 
Thyroid  «i^  8.  3  &ipr.-«.pul^  IS. 

Prorunda  cervids,  10.     (  SuperSdatis  cenidi,  9. 
Superior  intercoiul,  14. 
laterdal  aumoiaTy,  13. 


poceases  of  all  the  cervical 
vertebree,  excepting  the  last  i 
then  winds  backwards  around 
'  the  articulating  process  of 
the  atlas,  and  piercing  the 
dura  mater,  enters  the  skull 
through  the  foramen  mag- 
num. The  two  arteries  unite 
at  the  lower  border  of  the 
pons  Varolii  to  form  the  ba- 
gilar  artery,  which  runs  for- 
wards to  its  anterior  border, 
and  divides  into  four  terminal 
branches. 


■■  Fig.  18.  The  Bubciavian  ■rtery,  wilh  it 

No.  1.  The  orleria  innoaiiaaU,  diiiding  into,  2.  The  right  common 

carotid  artery,  and  3.  The  right  subclavian  artery,  the  fiisi  part  of  its 

port  of  its  course.  5-  The  third  part  of  ita  course.  6.  7.  The  two 
Tuceral  bnuicbea  of  the  »ubcla»iati  artery,  6.  The  vertebral,  7.  The 
inferior  thyroid.  8.  The  thyroid  aiii,  giving  off  it«  four  branches. 
9,  10.  Thetwocerricalbranchea  of  the  subclavian;  —  9.  The  cervicaHa 
superlidalie,  10.  The  cervicalis  profunda.  11.  12.  The  two  scapular 
branchea;— 11.  The  posterior  scapular,  12.  The  supra-scapular.    13.  M. 

The  two  thoracic  branches  ; 13.  Tbe  internal  maminary  artery,  14. 

The  superior  intercoita). 
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The  branches  of  the  Vertebrcd  artery  are,  — 

Branches. 
Lateral  spina], 


Vertebral 


Anterior  spinal, 
Posterior  spinal. 
Posterior  meningeal. 
Inferior  cerebellar. 

{Transverse, 
Superior  cerebellar. 
Posterior  cerebral. 

The  Lateral  spinal  branches  enter  the  intervertebral 
foramina,  and  are  distributed  to  the  dura  mater  of  the 
spinal  cord. 

The  Anterior  spinal  is  a  small  branch  which  unites  with 
its  fellow  of  the  opposite  side,  on  the  front  of  the  medulla 
oblongata.  The  artery  formed  by  the  union  of  these  two 
vessels  descends  along  the  anterior  aspect  of  the  spinal 
cord,  to  which  it  distributes  branches  as  far  as  the  cauda 
equina. 

The  Posterior  spined  is  a  small  branch  running  down 
the  posterior  surface  of  the  spinal  cord,  parallel  with  its 
fellow  of  the  opposite  side,  and  distributing  branches  as  far 
as  the  Cauda  equina. 

The  Posterior  meningeal  is  a  small  branch  to  the  dura 
mater,  lining  the  inferior  occipital  fossae. 

The  Inferior  cerebellar  artery  is  distributed  to  the 
under  surface  of  the  cerebellum. 

Basilar  Artery. — Branches. 

The  Transverse  branches  of  the  basilar  artery  supply 
the  pons  Varolii,  and  adjacent  parts  of  the  brain. 

The  Superior  cerdfellar  and  Posterior  cerebral  arteries 
are  the  terminal  branches  of  the  basilar.  The  superior 
cerdteUar  is  distributed  to  the  upper  surface  of  the  cere- 
bellum, and  the  posterior  cerebral  to  the  posterior  lobes  of 
the  cerebrum,  inosculating  on  the  corpus  callosum  with 
the  anterior  cerebral  arteries.  They  are  separated  from 
each  other  at  their  commencement  by  the  third  nerve. 

The  Thyroid  axis  (^g.  18.  8.)  is  a  short  trunk  which 
immediately  divides  into  its  four  branches. 

The  Inferior  thyroid  artery  (Jig.  18.  7.)  passes  be- 
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bind  die  sbeadi  rf  the  carotid  wm^  to  the  hAnar  pvt 

ot'  tbe  thyroid  giand,  to  which  it »  cfirfrftwtrfL  ^  •ho 
gives  b«ches  to  the  trachea,  lower  pnt  of  tibe  larynx 
and  oMophaena-  It  » in.  rekti«  with  the  middle  cerrical 
gansiica  cif  die  JjiBpathedc- which  B^ts  iipoQ  it. 

merT'  pnimri  obiii^ieiy  bockwardi  behind  the  dbmde,  and 
aeriiaft'die  jgaBcac  V  the  ■occh,  to  the  lepya-npinatns 
iysa^  It  ift  ^jnr^Msted  ta  the  iriKwrif^i  on  the  dovsani  of 
Cie  icaouitt'  y*^  TiniTimf-rtrT  wkSi  doe  posterior  scapular, 
isid  ^tijjsatk  Ae  atmBMMtt  peoccMi  widi  the  doraal  branch 

Tilt  Pc/iTreaL-rc^a  acAJPiruut  AarncaT,  lu,  (transrersalis 
cji;iv^  fUlH**  traDPneraehr  acmsa  tbe  sobdarian  triangle 
aJtb4frc#»t«flteMdt,ttodac«apenarai^  scapula. 

It  litfsD  descfaA  akir^  tibc  potterior  border  to  its  inferior 
am^lc,  wbere  it  iwwrnlirtifs  widi  die  iwhscapnlar  artery,  a 
b  w>da  of  dac  axilbry.  -         .    ^ 

RELJTiOSS^ — It  passes  bdbind,  and  sometunes  in  Iront 
of  die  scaleoos  anticms;,  between  tbe  nerves  forming  the 
bracfaiid  plems»  and  beneath  the  levator  anguli  scapulae 
rbomboidefts  minor  and  major  masdes. 

Bkasches* — Some  ascending  branches  are  given  off  at 
die  superior  angle  of  the  scapula,  which  inosculate  with 
the  profunda  cervicis. 

The   SCJP£RFICIALI8    CERVICIS    ARTERY,  9.,    is   R  Small 

veifel,  which  ascends  upon  the  anterior  tubercles  of  the 
transverse  processes  of  the  cervical  vertebrae,  and  distri* 
butes  branches  to  the  muscles  on  the  anterior  aspect  of 
the  vertebral  column  in  the  neck. 

The  Profunda  cervicis,  lo.,  passes  backwards  be- 
tween the  transverse  processes  of  the  sixth  and  seventh 
cervical  vertebrae,  and  then  ascends  the  back  part  of  the 
neck,  between  the  complexus  and  semi-spinalis  colli  mus- 
cloi.  It  inosculates  above  with  the  princeps  cervicis 
of  the  occipital  artery,  and  below  with  the  posterior  sea* 
pular. 

The  Superior  intercostal  artery,  14.,  descends  be- 
hind the  pleura  unon  the  necks  of  the  two  first  ribs.  Its 
branches  supply  tne  two  first  intercostal  spaces. 

The  Internal  mammary  artery,  13.,  descends  by 
the  side  of  the  ttemum,  resting  upon  the  costal  cartilages, 
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to  the  diaphragm :  it  then  pierces  the  anterior  fibres  of  the 
diaphragm,  and  enters  the  sheath  of  the  rectus,  where  it 
inosculates  with  the  epigastric  artery,  a  branch  of  the 
external  iliac. 

The  Branches  of  the  internal  mammary  are, — 

Anterior  intercostal  —  mammary. 

Comes  nervi  phrenici, 

Mediastinal, 

Pericardiac, 

Musculo-phrenic. 

The  Anterior  intercostals  supply  the  intercostal  spaces 
on  the  front  part  of  the  chest,  and  inosculate  with  the 
aortic  intercostal  arteries.  They  give  off  several  large 
branches  to  the  mammary  gland,  which  anastomose  freely 
with  the  thoracic  branches  of  the  axillary  artery. 

The  Comes  nervi  phrenici  is  a  long  and  slender  branch 
which  accompanies  the  phrenic  nerve. 

The  Mediastinal  and  pericardiac  branches  are  small 
vessels  distributed  to  the  anterior  mediastinum  and 
pericardium. 

The  Muscuto-phrenic  artery  winds  along  the  attach- 
ment of  the  diaphragm  to  the  ribs,  supplying  it  with 
branches. 

If  we  now  proceed  to  an  analysis  of  the  distribution  of 
the  branches  of  the  subclavian  artery,  we  shall  find  that 
two, 

Internal  mammary  (^Jig.  18.  13.), 
Superior  intercostal,  14., 

are  distributed  to  the  parietes  of  the  thorax ;  two. 

Supra-scapular,  12., 
Posterior  scapular,  11., 

are  distributed  to  the  shoulder ;  two  others, 

Superficialis  cervicis,  9., 
Profunda  cervicis,  10., 

supply  the  neck ;  and,  of  the  remaining  two,  one  is  dis- 
tributed to  the  thyroid  gland. 

Inferior  thyroid,  7., 
and  the  other  to  the  spinal  cord  and  brain, 

Vertebral,  6. 
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hind  the  sheath  of  the  carotid  vessels,  to  the  inferior  part 
of  the  thyroid  gland,  to  which  it  is  distributed.  It  also 
gives  branches  to  the  trachea^  lower  part  of  the  larynx 
and  (Esophagus.  It  is  in  relation  with  the  middle  cervical 
ganglion  of  the  sympathetic,  which  rests  upon  it. 

The  Supra-scapular  artery,  12.,  (transversalis  hu- 
meri) passes  obliquely  backwards  behind  the  clavicle,  and 
across  the  ligament  of  the  notch,  to  the  supra-spinatus 
fossa.  It  is  distributed  to  thQ  muscles  on  the  dorsum  of 
the  scapula,  and  inosculates  with  the  posterior  scapular, 
and  beneath  the  acromion  process  with  the  dorsal  branch 
of  the  subscapular  artery. 

The  Posterior  scapular  artery,  11.,  (transversalis 
colli,)  passes  transversely  across  the  subclavian  triangle 
at  the  root  of  the  neck,  to  the  superior  angle  of  the  scapula. 
It  then  descends  along  the  posterior  border  to  its  inferior 
angle,  where  it  inosculates  with  the  subscapular  artery,  a 
branch  of  the  axillary. 

Relations. — It  passes  behind,  and  sometimes  in  front 
of  the  scalenus  anticus,  between  the  nerves  forming  the 
brachial  plexus,  and  beneath  the  levator  anguli  scapulae 
rhomboideus  minor  and  major  muscles. 

Branches. — Some  ascending  branches  are  given  off  at 
the  superior  angle  of  the  scapula,  which  inosculate  with 
the  profunda  cervicis. 

The   SUPERFICIALIS    CERVICIS    ARTERY,  9.,    is  a  Small 

vessel,  which  ascends  upon  the  anterior  tubercles  of  the 
transverse  processes  of  the  cervical  vertebrae,  and  distri- 
butes branches  to  the  muscles  on  the  anterior  aspect  of 
the  vertebral  column  in  the  neck. 

The  Profunda  cervicis,  lo.,  passes  backwards  be- 
tween the  transverse  processes  of  the  sixth  and  seventh 
cervical  vertebrae,  and  then  ascends  the  back  part  of  the 
neck,  between  the  complexus  and  semi-spinalis  colli  mus. 
cles.  It  inosculates  above  with  the  princeps  cervicis 
of  the  occipital  artery,  and  below  with  the  posterior  sca- 
pular. 

The  Superior  intercostal  artery,  14.,  descends  be- 
hind the  pleura  upon  the  necks  of  the  two  first  ribs.  Its 
branches  supply  the  two  first  intercostal  spaces. 

The  Internal  mammary  artery,  13.,  descends  by 
the  side  of  the  sternum,  resting  upon  the  costal  cartilages, 
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to  the  diaphragm :  it  then  pierces  the  anterior  fibres  of  the 
diaphragm,  and  enters  the  sheath  of  the  rectus,  where  it 
inosculates  with  the  epigastric  artery,  a  branch  of  the 
external  iliac. 

The  Branches  of  the  internal  mammary  are, — 

Anterior  intercostal  —  mammary. 

Comes  nervi  phrenici. 

Mediastinal, 

Pericardiac, 

Musculo-phrenic. 

The  Anterior  intercostaU  supply  the  intercostal  spaces 
on  the  front  part  of  the  chest,  and  inosculate  with  the 
aortic  intercostal  arteries.  They  give  off  several  large 
branches  to  the  mammary  gland,  which  anastomose  freely 
with  the  thoracic  branches  of  the  axillary  artery. 

The  Comes  nervi  phrenici  is  a  long  and  slender  branch 
which  accompanies  the  phrenic  nerve. 

The  Mediastinal  and  pericardiac  branches  are  small 
vessels  distributed  to  the  anterior  mediastinum  and 
pericardium. 

The  Musculo-phrenic  artery  winds  along  the  attach- 
ment of  the  diaphragm  to  the  ribs,  supplying  it  with 
branches. 

If  we  now  proceed  to  an  analysis  of  the  distribution  of 
the  branches  of  the  subclavian  artery,  we  shall  find  that 
two, 

Internal  mammary  (^.  18.  13.), 
Superior  intercostal,  14., 

are  distributed  to  the  parietes  of  the  thorax ;  two. 

Supra-scapular,  12., 
Posterior  scapular,  11., 

are  distributed  to  the  shoulder ;  two  others, 

Superficialis  cervicis,  9., 
Profunda  cervicis,  10., 

supply  the  neck;  and,  of  the  remaining  two,  one  is  dis- 
tributed to  the  thyroid  gland. 

Inferior  thyroid,  7., 

and  the  other  to  the  spinal  cord  and  brain, 

Vertebral,  6. 
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NERVES  OF   THE   NECK. 


The  operation  for  ligature  of  the  subclavian  artery  has 
been  already  described.  This  operation  can  only  be  per- 
formed in  the  third  part  of  its  course.  The  first  part  lies 
too  deeply^  is  surrounded  with  important  rdatienSy  and  is 

giving  off  the  five  branches; 
and  the  second  lies  behind  the 
scalenus  anticus  muscle.  The 
third  part  of  the  artery  is, 
however,  comparatively  super- 
ficial, and  the  operation  may 
be  performed  upon  it  with 
perfect  security. 

Nerves  of  the  Neck. 

Having  now  considered  all 
the  vessels  of  the  neck,  we 
must  next  turn  our  attention 
to  the  nerves  which  occupy 
this  region ;  they  are  the 
eighth  and  ninth  pairs  of  cere- 
bral, the  sympathetic^  and  the 
eight  cervical  nerves. 

The  ErGHTH  pair  (^.19.) 
of  cerebral  nerves  consists  of 
the  glossopharyngeal^  6.,  pneu- 
mogastric  or  vagust  10.,  and 
spinal  accessory f  21.  They 
arise  firom  the  respiratory  tract 
of  Bell,  the  two  former,  5.  a., 
between  the  corpus  olivare  and 
restiforme;  the  latter,  20., 
firom  the  spinal  cord,  opposite 
the  fourth  cervical  vertebra: 
hence  its  cognomen,  spinal. 
The  spinal  accessory  ascends 
firom  Its  origin  between  the 
anterior  and  posterior  roots  of 
the  spinal  nerves,  to  join  the 

*  Fig.  19.  Origin  and  distribiition  of  the  eighth  pair  of  nenres  of 

the  left  ride.  .  ^^  . »  t     *►  .«. 

No.  1.  The  medulla  oblongata.     2.  The  corpus  pyramidale  of  the 
left  side.     S.  The  corpus  olivare.     4.  The  corpus  restiforme.    5.  The 
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Other  two,  and  the  three  together  escape  from  the  skull, 
through  the  foramen  lacerum  posterius,  lying  to  the 
inner  side,  and  rather  in  front  of  the  jugular  vein. 

The  Glosso-pharyngeal  nerve  presents  a  gangliform 
swelling,  the  ganglion  of  Andersch  t,  fig'  19.  6.  (gan- 
glion petrosum},  upon  that  portion  of  its  cylinder  which 
is  situated  in  the  jugular  fossa.  It  then  passes  forwards 
between  the  jugular  vein  and  internal  carotid  artery,  to 
the  stylo.pharyngeus  muscle,  and  descends  along  its  in- 
ferior border  to  the  hyo-glossus,  beneath  which  it  passes 
to  be  distributed  to  the  mucous  membrane  of  the  tongue, 
and  to  the  mucous  glands  of  the  mouth  and  tonsils. 

Its  Branches  may  be  thus  arranged :  — 

Communicating  branches  with  the 

Facial, 

Pneumogastric, 
Spinal  accessory. 
Sympathetic. 

Tympanic, 

Muscular, 

Phar3mgea]. 

The  Branches  of  commvnication  are  common  to  the 
facial,  eighth  pair,  and  sympathetic ;  they  form  a  com- 
plicated plexus  at  the  base  of  the  skull. 


origin  of  the  glosso-pharyngeal  nerve.  6.  The  ganglion  of  the 
glosso-pharyngeal  nerve,  or  of  Andersch.  7.  A  branch  from  the 
glosso-pharyngeal  nerve  to  the  pharyngeal  plexus.  8.  The  origin  of 
the  pneumogastric  nerve.  9.  The  upper  ganglion  of  the  pneumo- 
gastric. 10.  The  lower,  or  plexiform  ganglion  of  the  nerve.  11. 
The  pharyngeal  nerve,  descending  to  form  the  pharyngeal  plexus  *. 
12.  The  superior  laryngeal  nerve.  IS.  A  branch  to  the  pharyngeal 
plexus.  14.  Cardiac  nerves.  15.  The  recurrent  laryngeal  nerve. 
16.  Cardiac  branches  from  the  recurrent.  17.  CEsophageal  plexus. 
18.  Branches  to  the  stomach.  19.  A  branch  which  joins  the  solar 
plexus.  20.  The  origin  of  the  spinal  accessory  nerve.  21.  Its 
branches  to  the  stemo-mastoid  muscle.  22.  Terminal  branches  to 
the  trapezius.  23.  The  origin  of  the  facial  nerve.  />.  The  branches 
forming  the  pulmonary  plexuses. 

i*  Charles  Samuel  Andersch.     Tractatus  Anatomico-Physiologica 
de  Kervis  Corporis  Humani  Aliquibus,  1797. 
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The  Tympanic  is  a  remarkable  branch  described  bj 
Jacobson,  and  hence  called  Jacobson's  nerve.  It  arises 
from  the  ganglion  of  Andersch,  and  passes  through  a 
small  canal  in  the  petrous  bone  to  the  internal  wall  of  the 
tympanum,  where  it  divides  into  six  branches,  which  are 
thus  distributed :  — 

1.  To  the  fenestra  rotunda, 

2.  To  the  fenestra  ovalis, 

3.  To  the  Eustachian  tube, 

4.  To  the  carotid  plexus, 

5.  To  the  cranial  branch  of  the  Vidian, 

6.  To  the  otic  ganglion. 

These  filaments  are  extremely  small,  and  cannot  be 
seen  in  the  adult  tympanum,  unless  by  a  lucky  section. 
They  are  best  dissected  in  the  ear  of  the  foetus.  In  the 
cat  they  are  very  distinct  and  easily  demonstrated. 

Tlie  Muscular  branch  divides  into  filaments,  which  are 
distributed  to  the  stylo-pharyngeus  and  to  the  posterior 
belly  of  the  digastricus  and  stylo-hyoideus  muscle. 

Tlie  Pharyngeal  branches,  7.,  are  two  or  three  fila- 
ments sent  to  the  side  of  the  pharynx  and  pharyngeal 
plexus. 

The  Pneumogastric  nerve  (vagus)  forms  a  short 
rounded  ganglion  (Jig.  19.  9.)  as  it  passes  through  the 
foramen  lacerum  posterius.  Having  escaped  at  this  open- 
ing, it  presents  a  second  gangliform  swelling,  lo.,  nearly 
an  inch  in  length,  and  surrounded  by  an  irregular  plexus 
of  white  nerves,  which  communicate  with  each  other, 
with  the  other  divisions  of  the  eighth  pair,  and  with  the 
trunk  of  the  pneumogastric  below  the  ganglion.  This 
second,  or  pl^ciform  ganglion  (ganglion  of  the  superior 
laryngeal  branch  of  Sir  Astley  Cooper)^  is  situated,  at 
first,  behind  the  internal  carotid  artery,  and  then  between 
that  vessel  and  the  internal  jugular  vein.  The  pneumo- 
gastric nerve  then  descends  the  neck  within  the  sheath 
of  the  carotid  vessels,  lying  behind  and  between  the 
artery  and  vein  to  the  root  of  the  neck.  Here  the 
course  of  the  nerve  at  opposite  sides  becomes  different. 

The  right  passes  between  the  subclavian  artery  and 
vein  to  the  posterior  mediastinum,  then  behind  the  root 
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of  the  lung  to  the  oesophagus,  which  it  accompanies  to 
the  stomachy  lying  on  its  posterior  aspect. 

The  left  enters  the  chest  parallel  with  the  left  sub- 
clavian artery,  crosses  the  arch  of  the  aorta,  and  descends 
behind  the  root  of  the  lung,  and  along  the  anterior  surface 
of  the  oesophagus,  to  the  stomach. 

The  two  nerves  communicate  freely  with  each  other  on 
the  stomach,  and  with  the  solar  plexus. 

The  JBrcmcJies  of  the  pneumogastric  nerve  are  the  fol- 
lowing :  — 

^    Communicating  branches  with  the 

Facial, 

Glosso-pharyngeal, 
Spinal  accessory, 
Lingua], 
Sympathetic. 
Pharyngeal,  ] 

Superior  laryngeal. 
Cardiac, 

Inferior  or  recurrent  laryngeal, 
Pulmonary  anterior, 
Pulmonary  posterior, 
CEsophageal, 
Gastric. 

The  Branches  of  communication  are  the  same,  with  the 
addition  of  the  lingual,  as  those  we  before  noticed  in 
connection  with  the  glosso-pharyngeal. 

The  Pharyngeal  nerve  (Jig,  19.  li.)  arises  from  the 
pneumogastric,  close  to  the  foramen  lacerum  posterius, 
and  descends  behind  the  internal  carotid  artery  to  the 
upper  border  of  the  middle  constrictor,  upon  which  it 
forms  the  pharyngeal  plexus  (Jig>  19.  *),  assisted  by 
branches  from  the  glosso-pharyngeal,  superior  laryngeal, 
and  sympathetic. 

The  Superior  laryngeal  nerve  {^fig*  19.  12.)  arises  from 
the  inferior  ganglion  of  the  pneumogastric,  of  which  it 
appears  almost  a  continuation ;  hence  the  ganglion  has 
been  named  by  Sir  Astley  Cooper  the  *^  ganglion  of  the 
superior  laryngeal  branch"     The  nerve  descends  behind 
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the  internal  carotid  artery  to  the  opening  in  the  thyro* 
hyoidean  membrane,  through  which  it  passes  with  the 
superior  laryngeal  artery,  and  is  distributed  to  the  mucous 
membrane  of  larynx,  communicating  on  the  arytenoid 
muscle,  and  behind  the  cricoid  cartilage,  with  the  recur- 
rent laryngeal  nerve.  Behind  the  internal  carotid  it  gives 
off  the  external  Uxryngeal  branchy  which  sends  a  branch  to 
the  pharyngeal  plexus,  and  then  descends  to  supply  the 
inferior  constrictor  and  crico-thyroid  muscles  and  thyroid 
gland,  and  communicates  by  two  or  three  branches  with 
the  recurrent  laryngeal,  and  sympathetic  nerves. 

Mr.  John  Hilton,  demonstrator  of  anatomy  at  Guy's 
Hospital,  who  has  made  some  able  dissections  of  the 
nerves  of  the  larynx,  of  which  we  refer  the  student  to  a 
masterly  description  in  the  2d  vol.  of  the  Guy's  Hospital 
Reports,  concludes  that  the  superior  laryngeal  nerve  is  the 
nerve  of  sensation  to  the  larynx,  being  distributed  solely 
(with  the  exception  of  its  external  laryngeal  branch)  to 
the  mucous  membrane,  cellular  tissue,  and  glands.  If 
this  fact  be  taken  in  connection  with  the  observations  of 
Sir  Astley  Cooper,  and  the  dissections  of  the  origin  of 
the  nerve  by  Mr.  Edward  Cock,  we  shall  perceive  that, 
both  in  the  ganglionic  origin  of  the  nerve,  and  in  its  dis- 
tribution, we  have  striking  evidence  of  its  sensitive  func- 
tion. The  recurrent,  or  superior  lar3aigeal  nerve,  is  the 
proper  motor  nerve,  and  is  distributed  to  the  muscles  of 
the  larynx. 

The  Cardiac  branches,  14.,  one  or  two  in  number, 
cross  the  lower  part  of  the  common  carotid  to  com- 
municate with  the  cardiac  branches  of  the  sympathetic, 
for  the  supply  of  the  heart. 

The  Recurrent  lan^eal^  or  inferior  laryngeal  nerve 
(^g»  1 9. 15.),  curves  around  the  subclavian  artery  on  the 
right  (Jig^  17.  13.*),  and  the  arch  of  the  aorta  on  the  left 
side  (^.  17. 14.»).  It  ascends  in  the  groove  between 
the  trachea  and  oesophagus,  and  piercing  the  lower  fibres 
of  the  inferior  constrictor  muscle,  enters  the  larynx  close 
to  the  articulation  of  the  inferior  comu  of  the  th3rroid 
with  the  cricoid  cartilage.  It  is  distributed  to  all  the 
muscles  of  the  larynx,  with  the  exception  of  the  crico- 
thyroid, and  communicates  with  the  superior  laryngeal 
nerve.     As  it  curves  around  the  subclavian  artery  and 
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aorta>  it  gives  branches  {Jig*  19. 16.)  to  the  heart  and 
root  of  the  lungs ;  and,  as  it  ascenas  the  neck^  it  gives 
branches  to  the  oesophagus  and  trachea,  and  communicates 
with  the  external  lar3mgeal  nerve  and  sympathetic. 

In  function  it  is  the  proper  motor  nerve  of  the  larjmx. 

The  remaining  branches  of  the  pneumogastric  have 
been  described  with  the  anatomy  of  the  thorax,  page  136. 

The  Spinal  accessory  nerve,  on  escaping  from  the 
foramen  lacerum  posterius,  passes  backwards  behind  the 
internal  jugular  vein,  and  descends  obliquely  to  the  upper 
part  of  the  stemo-mastoid  muscle,  which  it  pierces  {Jig* 
19.  21.).  It  then  passes  obliquely  across  the  side  of  the 
neck  to  the  trapezius  muscle,  to  which  it  is  distributed, 
22.  It  communicates,  like  the  preceding  nerves,  with  the 
other  branches  of  the  eighth  pair,  and  with  the  sym- 
pathetic. Its  branches  supply  the  stemo-mastoid  and 
trapezius  muscles. 

The  Lingual  nerve  (ninth,  hjrpo-glossal),  the  true 
motor  nerve  of  the  tongue,  arises  by  severd  filaments 
from  the  side  of  the  corpus  p3n-amidale  of  the  medulla 
oblongata,  and  escapes  from  the  skull  through  the  ante- 
rior condyloid  foramen.  It  then  passes  forwards  behind 
the  internal  jugular  vein,  and  descends  along  its  outer 
border  to  a  point  parallel  with  the  angle  of  the  lower 
jaw.  It  next  curves  inwards  around  the  occipital  artery, 
with  which  it  forms  a  loop,  and  crosses  the  lower  part  of 
the  hyo-glossus  muscle  to  the  genio-hyo-glossus,  in  which 
it  terminates.  It  is  distributed  to  the  muscles  of  the 
tongue,  and  principally  to  the  genio-hyo-glossus.  It  is 
separated  from  the  lingual  artery  by  the  hyo-glossus 
muscle,  and,  while  resting  on  this  muscle,  presents  a 
flattened  appearance. 

The  Branches  of  the  lingual  nerve  are,  — 

Communicating  branches  with  the 

Pneumogastric, 
Sympathetic. 
Descendens  noni, 
Hyoidean  branch. 
Communicating  filaments  with  the 

Gustatory  nerve. 
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The  Communkaiiong  betvreen  the  lingual  nerve,  the 
eighth  pair,  and  the  sympathetic,  are  situated  at  the  base 
of  the  skull,  as  we  have  before  noted  for  the  divisions  of 
the  eighth  pair. 

The  Descemkns  nam  is  a  long  slender  nerve  which 
quits  the  lingual  just  as  it  about  to  form  its  arch  around 
the  occipital  arteiy,  and  descends  upon  the  sheath  of  the 
carotid  vessels.  Just  below  the  middle  of  the  neck,  it 
forms  a  loop  with  a  long  branch  (communicans  noni} 
from  the  second  and  third  cervical  nerves.  From  the 
convexity  of  this  loop,  brandies  are  sent  to  the  depressor 
muscles  of  the  larynx.  If  the  descendens  noni  be  traced 
to  its  connection  with  the  lingual  nerve,  and  examined 
with  care,  it  will  be  found  to  be  formed  by  two  filaments, 
one  from  the  lingual,  the  other,  of  larger  size,  from  the 
first  and  second  cervical  nerves.* 

The  Hycidean  branch  is  a  small  branch  distributed  to 
the  insertions  of  the  depressor  muscles  of  the  larynx. 

The  CcfmmwMcaiingfilamenis  with  the  gustatory  nerve 
are  two  or  three  small  branches  which  ascend  upon  the 
anterior  part  of  the  hyo-glossus  muscle,  and  join  corre- 
sponding branches  sent  downwards  by  the  gustatory. 

The  Sympathetic  nerve,  in  the  neck,  descends  firom 
the  carotid  foramen  in  the  temporal  bone,  behind  the  in« 
temal  carotid  artery  and  sheath  of  the  common  carotid  and 
internal  jugular  vein,  to  the  head  of  the  first  rib^  where  it 
forms  the  first  dorsal  ganglion,  and  becomes  thoracic. 
In  its  course  downwards  it  rests  upon  the  rectus  anticus 
major  and  longus  colli  muscles,  and  forms  three  ganglia^-— 
superior,  middle,  and  inferior. 

The  SuPBRioB  CERVICAL  GANOLiON  isloAg  and  fusiform, 
extending  firom  near  the  carotid  foramen  to  i^posite  the 
bifurcation  of  the  common  carotid. 

All  the  ganglia  and  nerves  of  the  sympathetic  present 
a  peculiar  reddish-grey  appearance  and  pearly  lustre. 
Since  the  time  of  Bichat,  the  ganglia  have  been  regarded 
as  so  many  distinct  centres,  from  which  nerves  are  given 
off  in  all  directions.  These  directions  may,  for  the  con- 
venience of  arrangement  and  description,  be  reduced  to 

*  The  connection  between  the  lingual  and  cervical  nenres  is  subject 
to  much  irregularity. 
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four,  viz.  superior,  inferior,  external,  and  internal.  The 
superior  branches  communicate  with  the  ganglion  above* 
The  ir^eriary  with  the  ganglion  below.  The  external, 
with  the  spinal  nerves  at  their  exit  from  the  interver. 
tebral  foramina.  The  internal  branches,  however,  are 
distributed  to  the  viscera. 

The  Branches  of  the  superior  cervical  ganglion  are, 
therefore,  superior,  inferior,  external,  and  internal:  to 
which  may  be  added,  as  proper  to  this  ganglion,  anterior. 

The  Superior  branch  enters  the  carotid  canal  and  divides 
into  two  branches,  which  form  frequent  communications 
with  each  other  (carotid  plexus),  and  are  ultimately  dis- 
tributed with  the  terminal  branches  of  the  internal  carotid 
artery.  They  communicate  also  with  the  sixth  nerve  in 
the  cavernous  sinus. 

The  carotid  plexus,  formed  by  the  communicating  fila- 
ments passing  between  these  two  branches,  is  augmented 
by  the  reception  of  a  branch  from  the  Vidian,  and  another 
from  the  tympanic  branch  of  the  glosso-pharyngeal. 

The  Inferior  branch,  often  double,  communicates  with 
the  middle  cervical  ganglion :  it  also  sends  filaments  to 
the  third  and  fourth  cervical  nerves. 

The  External  branches  are  the  branches  of  communica- 
tion with  the  facial,  glosso-pharyngeal,  pneumogastric, 
spinal  accessory,  and  lingual  nerves ;  also  with  the  first 
and  second  cervical  nerves. 

The  Interned  branches  are,  pharyngeal,  filaments  com- 
municating with  the  pharyngeal  plexus  upon  the  middle 
constrictor  muscle ;  laryngeal,  to  communicate  with  the 
external  laryngeal  nerve ;  and  a  long  branch,  which  de- 
scends to  the  thorax,  and  is  distributed  to  the  heart; 
the  Superior  cardiac  nerve  (n.  superficialis  cordis). 

The  Anterior  branches  are  small  soft  filaments  called 
nervimoUes,  which  accompany  the  ramifications  of  the 
external  carotid  artery. 

The  Middle  cervical  ganglion  is  of  small  size,  and 
situated  upon  the  inferior  thyroid  artery  (hence,  thyroid 
ganglion^,  opposite  the  fiflh  or  sixtli  vertebra :  sometimes 
it  is  behmd  the  artery,  or  altogether  wanting. 

jBranches.  —  Superior,  communicating  with  the  first 
cervical  ganglion. 

K  6 
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Inferior^  communicating  with  the  third  cervical  gan- 
glion. 

External^  communicating  with  the  thirds  fourth,  and 
fifth  cervical  nerves. 

Internal^  a  large  branch  which  descends  to  the  heart ; 
the  Middle  cardiac  nerve  (n.  cardiacus  magnus). 

The  Inferior  cervical  ganglion^  of  a  semilunar  form, 
is  situated  immediately  behind  the  vertebral  artery,  sup- 
ported by  the  transverse  process  of  the  seventh  cervical 
vertebra. 

Branches, — Superior,  to  communicate  with  the  second 
cervical  ganglion. 

JnferioTy  to  communicate  with  the  first  dorsal  ganglion. 

External,  to  communicate  with  the  fifth,  sixth,  and 
seventh  cervical  nerves ;  and  one  or  two  small  filaments 
which  ascend  along  the  vertebral  artery. 

Internal,  several  branches  to  communicate  with  the 
recurrent  nerve  ;  and  a  branch  to  the  heart,  the  Inferior 
cardiac  nerve. 

The  cardiac  nerves  are  very  irregular,  both  in  origin 
and  course:  they  cross  the  innominata  artery  on  the 
right,  and  the  left  carotid  on  the  left  side,  and  pass  in 
front  of  the  trachea  to  the  base  of  the  heart. 

The  Cervical  nerves  are  eight  in  number,  and  increase 
in  size  from  above  downwards.  The  first  (sub-occipital) 
passes  out  of  the  spinal,  canal  between  the  occipital  bone 
and  the  atlas ;  the  last,  between  the  last  cervical  and 
first  dorsal  vertebrae.  Each  nerve,  at  its  escape  from  the 
intervertebral  foramen,  divides  into  an  anterior  and  pos- 
terior branch.  The  anterior  branches  of  the  four  upper 
cervical  nerves  form  the  cervical  plexus;  the  posterior 
branches,  the  posterior  cervical  plexus. 

The  anterior  branches  of  the  four  inferior  cervical  and 
first  dorsal  form  the  brachial  plexus. 

The  Cervical  plexus  is  formed  by  loops  of  communi- 
cation which  pass  from  one  nerve  to  another :  the  com- 
municating branch  between  the  first  and  second  nerves  is 
very  small;  the  others  have  several  communicating 
branches  which  are  larger  in  size.  The  plexus  rests 
upon  the  levator  anguli  scapulae  and  posterior  scalenus 
muscles. 
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Its  Branches  may  be  arranged  into  three  groups,  as- 
cending^ descending  superficial^  and  descending  deep. 

{Superficialis  colli, 
Auricularis  magnus, 
Occipitalis  minor. 
''  c..«^/r^v^7  J  Acromiales, 


Descending 


JDeep 


Claviculares. 
"  Communicans  noni, 
Phrenic, 
Muscular. 


The  Superficicdis  colli  (fig*  14.  ii.)  crosses  the  stemo- 
mastoid  muscle  obliquely,  and  divides  into  two  branches ; 
one  is  distributed  to  the  integument  on  the  side  of  the 
neck,  the  o^er  ascends  to  the  submaxillary  region,  and 
forms  a  plexus  with  the  cervical  branches  of  the  facial. 

The  Auricularis  magnus  (fig*  l^.  13.),  the  largest  of 
the  three,  curves  around  the  posterior  border  of  the 
sterno-mastoid,  and  ascends  by  the  side  of  the  jugular 
vein  to  the  external  ear,  supplying  that  organ  and  the 
integument  over  the  parotid  gland  and  side  of  the  face. 
It  communicates  in  the  parotid  gland  with  the  facial 
nerve. 

The  Occipitalis  minor  {fig*  14.  14.)  ascends  along  the 
posterior  border  of  the  sterno-mastoid  muscle,  and  is  dis- 
tributed to  the  integument  on  the  posterior  part  of  the 
head. 

The  Claviculares  {fig*  14.  15.)  and  acromiales  are 
several  large  branches  which  descend  over  the  clavicle, 
and  are  distributed  to  the  integument  of  the  chest  and 
shoulder. 

The  Communicans  noni  is  a  long  branch  formed  by 
filaments  from  the  second  and  third  cervical  nerve:  it 
descends  and  forms  a  loop  with  the  descendens  noni  over 
the  sheath  of  the  carotid  vessels. 

The  Phrenic  nerve  is  formed  by  filaments  firom  the 
third,  fourth^  and  fifth  cervical  nerves,  receiving  also  a 
branch  from  the  sympathetic.  It  descends  to  the  root  of 
the  neck,  resting  upon  the  scalenus  anticus  muscle,  tfien 
crosses  the  first  portion  of  the  subclavian  artery,  and  enters 
the  chest  between  it  and  the  subclavian  vein.  Within 
the  chest  it  passes  through  the  middle  mediastinum^ 
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between  the  pleura  and  pericardium  to  the  diaphragm  to 
which  it  is  distributed,  and  communicates  in  the  abdomen 
with  the  phrenic  and  solar  plexus,  particularly  on  the  left 
side.  The  left  phrenic  nerve  is  rather  longer  than  the 
right,  from  the  inclination  of  the  heart  to  the  lefl  side. 

Posterior  cervical  plexus. — The  posterior  branches 
of  the  first,  second,  and  third  cervical  nerves,  send  branches 
of  communication  between  each  other,  which  form  a  small 
plexus  beneath  the  complexus  muscle.  All  the  branches 
of  the  posterior  cervical  plexus  are  distributed  to  the  mus- 
cles on  the  back  part  of  the  neck,  with  the  exception  of 
a  large  ascending  branch  of  the  second  cervical  nerve, 
the  ocmpitalis  mafor.  This  nerve  pierces  the  complexus, 
and  ascends  with  the  occipital  artery,  to  be  distributed 
to  the  integument  on  the  posterior  part  of  the  head.  It 
supplies  no- muscles. 

The  Orbit. 

The  student  should  now  direct  his  attention  to  the 
anatomy  of  the  orbit,  and  of  the  fifth  pair  of  nerves. 

To  open  the  orbit  (the  caWarium  and  brain  having  been  removed) 
the  frontal  bone  must  be  sawn  through  |it  the  inner  extremity  of  the 
orbital  ridge ;  and  externally,  at  its  outer  extremity.  The  roof  of  the 
orbit  may  then  be  comminuted  with  the  hammer ;  a  process  easily 
performed,  on  account  of  the  thinness  of  the  orbital  plate  of  the 
frontal  bone  and  lesser  wing  <^  the  sphenoid.  The  superciliary 
portion  of  the  orbit  may  now  be  driyen  forwards  by  a  smart  blow,  and 
the  broken  fragments  of  the  roof  of  the  orbit  removed.  The  perios- 
teum will  then  be  exposed  unbroken  and  undisturbed. 

Remove  the  periosteum  from  the  whole  of  the  upper  surface  of  the 
exposed  orbit,  and  the  muscles,  vessels,  and  nerves  may  then  be 
examined. 

The  contents  of  the  orbit  are,  1st.  The  globe  of  the  eye 
appended  to  the  extremity  of  the  optic  nerve.  2d.  The 
SIX  muscles  which  move  die  eyeball,  four  recti  and  two 
obliqui,  and  the  elevator  muscle  of  the  upper  eyelid. 
3d.  The  ophthalmic  artery,  with  its  numerous  branches. 
4th.  The  ophthalmic  vein  with  its  tributaries.  5th.  The 
nerves,  which  consist  of  three  branches  of  the  ophthalmic 
— frontal,  lachrymal,  and  nasal;  the  third,  fourth,  and  sixth, 
to  the  muscles  and  the  ciliary  ganglion  with  its  branches. 
6th.  The  lachrymal  gland. 
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We  shall  pursue  the  plan  of  the  examination  of  the 
orbit,  that  we  have  heretofore  followed  in  the  examination 
of  the  neck.  Studying  the  muscles  and  the  more  pro- 
minent relations  of  the  various  structures  on  the  one  side, 
and  the  vessels  and  nerves  on  the  opposite. 

In  the  middle  line  is  the  levator  palpebrae  muscle,  and 
resting  upon  it  the  frontal  nerve,  with  its  accompanying 
artery,  the  supra- orbital.  To  the  inner  side  is  the  obliquus 
superior,  and  running  along  its  border  the  fourth  nerve 
posteriorly,  and  the  infra-trochlear  branch  in  front.  To 
the  outer  side  is  the  upper  border  of  the  external  *  rectus 
supporting  the  lachrymal  artery  and  nerve,  and  in  front 
the  lachrymal  gland. 

If  now  the  levator  palpebrae  muscle,  and  with  it  the 
frontal  nerve  and  artery  be  divided  through  the  middle 
and  turned  aside,  the  superior  rectus  will  be  seen  oc- 
cupying the  middle  place,  and  if  the  obliquus  superior 
be  also  divided  and  its  ends  thrown  aside,  the  upper 
margin  of  the  internal  rectus  will  occupy  the  inner  side 
supporting  the  infraptrochlear  nerve. 

rfext  divide  the  superior  rectus  through  the  middle,  and 
draw  its  ends  asunder,  in  doing  which  some  branches  of 
the  third  nerve  may  be  seen  entering  its  under  surface, 
and  a  third  plane  will  be  brought  into  view.  This  requires 
to  be  freed  of  a  large  quantity  of  fat,  before  the  structures 
situated  in  it  can  be  fully  seen.  The  student  must  work 
cautiously  and  unweariedly,  until  he  has  removed  every 
particle  of  this  fat,  which  however  is  not  difficult  to  do 
from  its  being,  contained  in  areols  of  loose  cellular  tissue. 

In  the  middle  line  he  will  now  perceive  the  optic  nerve, 
crossed  from  without  inwards  by  the  ophthalmic  artery 
and  nasal  nerve,  and  having  to  its  outer  side  the  ascending 
branch  of  the  third  nerve,  the  ciliary  ganglion  with  its 
branches,  the  ciliary  arteries,  and  a  little  more  externally, 
in  contact  with  the  external  rectus  muscle,  the  sixth 
nerve. 

Next  divide  the  optic  nerve  through  its  middle,  and 
draw  it  forwards,  when  a  layer  will  be  observed,  which  is 
formed  by  the  inferior  rectus  muscle  supporting  the  long 
branch  of  the  third  nerve  in  the  middle  line ;  and  in  front, 
the  inferior  oblique  muscle  connected  with  the  globe  of 
the  eye. 
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A  tabular  arrangement  of  these  structures  will  pro- 
bably enable  the  student  to  learn  their  respective  relations 
with  more  facility.     The  plan  represents  the  right  orbit. 


IrUemaL 

Fourth  nerve. 
Supra-trochlear  nerve. 
Superior  oblique. 

Infra-trochlear  nerve. 


Fintplanie, 

Middle. 

Frontal  nerve. 
Supra^orbital  artery. 
Levator  palpdi)ne. 

Second  plane. 

Superior  rectus. 
Branches  of  third  nerve. 

Third  pUme. 


JSxtemaL 

Lachrymal  nerve. 
Lachrymal  artery. 
Lachrymal  gland. 


01 

9 
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Ophthalmic  artery. 
Nasal  nerve. 

r  ciliary  ganglion. 
Optic  Nervk.     <  ciliary  nerves. 

(^ciliary  arteries. 
Globe  of  the  eye.      | 


Fourth  plane. 

Inferior  oblique  branch  of  third  nerve. 
Inferior  oblique. 
Inferior  rectus. 

The  student  should  now  commence  the  examination  of  the  muscles 
of  the  orbit ;  and,  in  order  to  render  them  tense  and  more  easy  of 
dissection,  he  should  inject  the  globe  of  the  eye  with  tallow  or  wax. 
This  is  easily  done  bj  pushing  a  probe  through  the  optic  nerve  into 
the  globe  of  the  eye,  in  order  to  break  down  the  cribriform  plate  of 
the  sclerotic  coat,  and  then  inserting  an  injecting  pipe. 

The  Muscles  of  the  orbit  are  seven :  — 

Levator  palpebrae, 
Superior  rectus. 
Inferior  rectus, 
External  rectus, 
Internal  rectus, 
Superior  oblique, 
Inferior  oblique. 

The  Levator  pcdpebrtB  arises  from  the  common  tendon. 
This  tendon  is  common  to  all  the  muscles  of  the  orbit, 
with  the  exception  of  the  inferior  oblique^  and  is  attached 
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to  the  bones  immediately  around  the  optic  foramen.  The 
muscle  is  inserted  into  the  tarsal  cartilage  of  the  upper 
eyelid. 

The  Superior  rectus  arises  from  the  common  tendon, 
and  is  inserted  into  the  upper  surface  of  the  globe  of  the 
eye. 

The  Internal  rectus  arises  from  the  common  tendon, 
and  is  inserted  into  the  outer  surface  of  the  globe  of  the 
eye. 

The  External  rectus  arises  by  two  heads,  one  from  the 
common  tendon,  the  other  from  the  edge  of  the  greater 
ala  of  the  sphenoid  bone.  It  is  inserted  into  the  outer 
surface  of  the  globe  of  the  eye. 

The  Inferior  rectus  arises  from  the  common  tendon, 
and  is  inserted  into  the  under  surface  of  the  globe  of  the 
eye. 

The  ObHqutcs  superior  arises  from  the  common  tendon, 
and  runs  forwards  to  the  pulley  beneath  the  internal 
angular  process  of  the  frontal  bone.  Its  tendon  is  thence 
reflected  to  its  insertion  upon  the  posterior  and  external 
surface  of  the  globe  of  the  eye,  beneath  the  superior 
rectus. 

The  Inferior  oblique  arises  from  the  nasal  process  of 
the  superior  maxillary  bone,  and  passes  outwards  beneath 
the  inferior  rectus  and  eyeball,  to  be  inserted  into  its 
posterior  and  external  surface  beneath  the  external 
rectus. 

Actions. —  The  levator  palpebrae  raises  the  upper  eye- 
lid. The  four  recti,  acting  singly,  pull  the  eyeball  in  the 
four  directions  of  upwards,  downwards,  inwards,  and  out- 
wards. Acting  by  pairs,  they  carry  the  eyeball  in  the 
diagonal  of  these  directions,  viz.  upwards  and  inwards, 
upwards  and  outwards,  downwards  and  inwards,  or  down- 
wards and  outwards.  Acting  all  together,  they  retract 
the  globe  within  the  orbit,  as  occurs  in  cholera.  The 
superior  oblique  muscle,  acting  alone,  rotates  the  globe 
inwards  and  forwards,  and  carries  the  pupil  outwards  and 
downwards  to  the  lower  and  outer  angle  of  the  orbit. 
The  inferior  oblique,  acting  alone,  rotates  the  globe  out- 
wards and  upwards,  and  carries  the  pupil  outwards  and 
upwards  to  the  upper  and  outer  angle  of  the  eye.  Both 
muscles  acting  together,  draw  the  eyeball  forwards,  and 
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give  the  pupil  that  flight  degree  of  eversion  which  enables 
it  to  receive  the  largest  field  of  view. 

The  opposite  orbit  should  now  be  opened  in  the  way  already 
directed,  with  a  view  to  study  the  distribution  of  the  nerves  and 
vessels. 

Nerves  rf  the  OrhiL 

The  student  should  remove  with  a  chisel  as  much  of  the  outer  wall 
of  the  orbit  as  possible,  and  break  away  the  anterior  dinoid  process. 
Then  let  him  remove  the  thin  layer  of  dura  mater  that  forms  the 
outer  boundary  of  the  cavernous  unus.  He  will  thus  expose  the 
four  nerves  passing  by  the  side  of  the  **  sella  turcica  "  to  enter  the 
orbit  through  the  sphenoidal  fissure.  These  should  be  separately  and 
carefully  traced  through  their  course :  they  are  the 

Third  or  motor  oculi  {Jig.  21.  3.), 
Fourth  or  patheticus,  4., 
Ophthalmic  or  first  division  of  the  fifth,  id., 
Sixth  or  abducens,  6. 

They  are  placed  in  the  above  order  from  above  down- 
wards, at  their  entrance  into  the  cavernous  sinus ;  but  the 
ophthalmic  nerve  soon  divides  into  its  three  branches, 
frontal^  laehrymedj  and  nasal^  and  the  relative  situation  of 
the  others  is  also  changed  with  regard  to  each  other. 
At  the  sphenoidal  fissure,  the  six  nerves  are  disposed  in 
two  sets,  a  superior  consisting  of 

Fourth  {fig.  21.  4.), 
Frontal,  16., 
Lachrymal,  17., 

which  enter  the  orbit  above  the  origin  of  the  levator 
palpebral  muscle ;  and  an  inferior  sety  the 

Nasal  (fig.  21. 18.), 
•Diird,  3., 
Sixth,  6., 

J^^^*     s  which  enter  the  orbit  between 

the  two  heads  of  the  external 
rectus  muscle. 

While  passing  by  the  side  of 
the  sella  turcica,  the  third  {fig. 
20. 6.),  fourth,  6.,  and  ophthal- 

*  Fig,  20.  A  transverse  section  of  the  cavernous  sinus  of  the  right  side. 
No.  1.  The  dura  mater,  splitting  to  enclose  the  vessels  and  nerves^ 
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Dii'c,  7.,  nerves,  are  rituated  in  the  outer  wall  of  the  si- 
nus, 4. ;  the  sixth,  a^  and  internal  carotid  artery,  8.,  being 
placed  in  the  inner  wall. 

The  Ophthalmic  nervk  (y^.  21. 13.^.  22.  s.)  arises 


S.  The  inUrnal  carolid  arteiy.  S.  Tbe  ijilb  nerve,  receiving  a 
branch  from  the  Ejmpcthetic.  4.  Tbe  cBvenioui  ainua.  5.  The 
third  nerve.  6.  The  fourth  nerve.  7.  The  ophthalmic  diviuou  of  the 
GfUi  nerve. 

t  *  Fig.  31.  The  origin,  course,  and  distribution  of  the  nerrea  of  the 
ortiit.  The  pons  Varolii  and  medulla  oblongata  are  in  outline,  and 
tbe  horizontal  portion  of  the  carotid  artet;  marks  the  utuation  of  the 
dvemous  ainua. 

No.  1.  Tbe  pool  VoroliL  S.  The  medulla  oblongata.  3.  The 
third  nerve,  ariung  from  tbe  cnu  cerebri.  7.  Its  ascending  branch. 
8.  Its  communication  with  tbe  dliary  ganglion.  4.  The  fourth 
nerve,  arising  from  the  valve  of  Vieussena,  immediately  below  the 
corpora  quadrigenuna,  9.  5.  The  fiHh  nerve,  aiiang  by  two  roots. 
lO.  Hie  posterior  root  ^nk  the  curpua  reatiforme.  1 1.  The  anterior 
toot  from  the  corpus  pyramidale.  12.  The  Casserian  ganglion. 
IS.  Its  ophthalmic  division.  14.  Ita  superior  maxillary  diriuoD. 
15.  Its  inferior  maxillary  division.  16.  The  frontal  branch  of  tbe 
ophthalmic*nervc.  IT.  The  lachrymal  branch.  18.  The  natal.  19. 
Its  commuoicatian  with  tbe  dliary  ginglioo.  SO.  Its  ciliary  branches. 
21 .  Tbe  infra-trocblear  branch,  given  off  jual  as  the  nerve  enters  the 
anterior  etbnundal  foramen.  6,  6.  The  with  nerve,  arising  from  tbe 
corpus  pyramidale.  S3.  Hie  ciliary  ganglion,  giving  off  dliary 
nnves.     83.   Tlie  outline  of  tbe  optic  nerve.     S4.   Hie  Internal 
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from  the  Casserian  ganglion,  beneath  the  dura  mater,  and 
passes  forwards  through  the  outer  wall  of  the  cavernous 
sinus,  lying  externally  to  the  other  nerves,  and  divides 
into  its  three  branches.  Previously  to  its  division,  it 
gives  off  a  small  recurrent  nerve  *,  that  passes  backwards 
between  the  two  layers  of  tentorium,  as  far  as  the  lateral 
sinus. 

The  Branches  of  the  ophthalmic  nerve  are,  the 

Frontal, 

Lachrymal, 

Nasal. 

The  Frontal  nerve  {Jig.  21.  16.)  mounts  above  the 
levator  palpebrse,  and  runs  forwards,  resting  upon  that 
muscle  to  the  supra-orbital  foramen,  through  which  it 
escapes  upon  the  forehead,  and  supplies  the  integument 
of  that  region. 

It  gives  off  one  small  branch,  the  suprortrocklear 
(fig.  22.  4.),  which  passes  inwards  above  the  pulley  of  the 
superior  oblique  muscle,  and  is  distributed  to  the  integu- 
ment at  the  inner  angle  of  the  eye  and  root  of  the  nose. 

The  Lachrymal  nerve  f  {Jig.  21.  17.)  is  the  smallest  of 


carotid  artery.  25.  The  corpus  olivare.  The  arrow  at  3.  marks  the 
relative  situation  of  the  four  nerves  of  the  orbit,  as  they  enter  the 
cavernous  sinus.  The  third  is  the  highest,  then  the  fourth,  next  the 
ophthalmic  division  of  the  fifth,  and  then  liie  sixth.  The  arrow  at  6. 
marks  the  relation  of  the  six  nerves  as  they  enter  the  sphenoidal 
fissure ;  —  the  three  superior,  fourth,  frontal,  and  lachrymal  enter  the 
orbit  above  the  origin  of  the  levator  palpebrae ;  —  the  three  inferior, 
nasal,  third,  and  sixth,  pass  between  the  two  heads  of  the  external 
rectus. 

*  This  recurrent  nerve  to  the  dura  mater  is  sometimes  a  branch  of 
the  fourth  nerve,  of  which  distribution  the  author  has  a  preparation 
now  before  him.  Arnold  of  Heidelberg,  fin  authority  of  great 
weight,  assigns  it  solely  to  the  ophthalmic,  and  has  displayed  its  dis- 
tribution in  a  beautifully  dissected  preparation  which  the  author  has 
also  attentively  examined.  It  was  from  this  preparation  that  his 
beautiful  plate  was  drawn. 

i*  Mr.  Swan,  in  his  dissections  of  the  nerveft,  has  found  the 
lachrymal  nerve  to  be  formed  by  a  branch  from  the  ophthalmic  and 
one  from  the  fourth  nerve ;  and  he  describes  this  mode  o{  formation 
as  its  normal  origin.  We  have  sometimes  seen  the  lachrymal  nerve 
arising  in  this  manner,  but  more  frequently  proceeding  directly  from 
the  ophthalmic,  without  any  communication  with  the  fourth  nerve. 
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the  three.  It  inclines  slightly  outwards  to  the  upper 
border  of  the  external  rectus  muscle,  along  which  it  runs 
to  the  lachrymal  gland  and  upper  eyelid,  to  which  it  is 
distributed.  A  small  branch  pierces  the  malar  bone,  and 
communicates  with  the  facial  nerve. 

The  Nasal  nerve  (fig.  21. 18.)  passes  forwards  between 
the  two  heads  of  the  external  rectus  muscle,  crosses  the 
optic  nerve  in  company  with  the  ophthalmic  artery,  and 
enters  the  anterior  ethmoidal  foramen  {fig,  22.  8.)  imme- 
diately above  the  internal  rectus.  It  then  traverses  the 
upper  part  of  the  ethmoid  bone  to  the  cribriform  plate, 
and  passes  downwards  through  the  most  anterior  of  its 
foramina  into  the  nose,  where  it  divides  into  two  branches, 
one  supplying  the  mucous  membrane,  near  the  anterior 
openings  of  tibe  nares  ;  the  othery  passing  out  between  the 
fibro-cartilages,  is  distributed  on  the  integument  at  the 
extremity  of  the  nose. 

Branches.  —  Within  the  orbit  it  gives  off  three 
branches. 

A  ganglionic  branch  {fig*  22.  7.)  (given  or  received) 
from  the  superior  angle  of  the  ciliary  ganglion. 

One  or  two  ciliary  filaments  (^fig.  21.  20.)  which  leave 
the  nerve  as  it  crosses  the  optic  nerve.  They  pierce  the 
sclerotic,  and  pass  between  that  tunic  and  the  choroid  to 
the  iris. 

The  Infra-trochlear  (^fig»  22.  9.)  is  given  off  just  as  the 
nerve  is  about  to  enter  the  anterior  ethmoidal  foramen. 
It  passes  along  the  superior  border  of  the  internal  rectus 
to  the  inner  angle  of  the  eye,  where  it  is  distributed. 

The  Fourth  nerve  (y?^.  21.  4.)  (patheticus),  the 
smallest  of  the  cerebral  nerves,  arises  from  the  valve  of 
Vieussens,  and  enters  the  cavernous  sinus  through  a 
canal  in  the  tentorium,  close  to  the  opening  which  trans- 
mits the  fifth  nerve.  It  is  at  first  placed  below  the  third 
nerve,  but  ascends  above  it  as  it  passes  forwards  and 
crosses  the  levator  palpebrae  to  be  distributed  on  the 
orbital  surface  of  the  superior  oblique  muscle. 

The  Third  nerve  (jig.2\.s,)  (motor  oculi)  arises  from 
the  cms  cerebri,  and  enters  the  cavernous  sinus  by  an  open- 
ing in  the  dura  mater,  close  to  the  posterior  clinoid  process. 
It  then  descends  to  the  space  between  the  two  heads  of 
the  external  rectus,  and,  entering  the  orbit,  divides  into 
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two  branches,  a  superior  and  an  inferior  branch  :  it  also 
communicates  with  the  ciliary  ganglion  by  means  of  a 
short  trunk. 

The  Superior  branchy  7.,  mounts  above  the  optic  nerve  to 
supply  the  superior  rectus,  levator  palpebrae,  and  internal 
rectus. 

The  Inferior  hran4:h  runs  forwards  upon  the  inferior 
rectus  muscle,  and  is  distributed  to  it  and  the  inferior 
oblique. 

The  Ganglionic  branchy  8.,  short  and  thick,  passes  to 
the  inferior  angle  of  the  ciliary  ganglion. 

The  Sixth  nerve  (^fig.  21.  6.)  (abducens)  arises  from 
the  upper  part  of  the  corpus  pyramidale.  It  pierces  the 
dura  mater  on  the  basilar  process  of  the  sphenoid  bone, 
and  enters  the  cavernous  sinus  behind  the  ophthalmic 
nerve,  by  which  it  is  concealed  in  its  whole  course. 
Passing  between  the  two  heads  of  the  external  rectus 
muscle,  it  soon  enters  its  substance,  and  is  distributed  to 
that  muscle.  It  is  the  only  nerve  situated  in  the  inner 
wall  of  the  cavernous  sinus. 

Branches.  —  The  two  ascending  branches  of  the  caro- 
tid plexus  pass  upwards  by  the  side  of  the  internal 
carotid  artery,  and  communicate  with  this  nerve  in  the 
cavernous  sinus.     See  page  203. 

The  Ciliary  ganglion  {fig.  21.  22.)  (lenticular)  is  a 
small  square-shaped  ganglion,  situated  close  to  the  outer 
side  of  the  optic  nerve.  It  receives  branches  at  its  two 
posterior  angles,  from  the  nasal  branch  of  the  ophthalmic 
and  inferior  branch  of  the  third  nerve. 

Branches.  —  From  its  anterior  border  it  gives  off 
eight  or  nine  filaments,  which  arrange  themselves  into 
two  sets :  a  superidr  set  pierce  the  sclerotic  slightly 
above  the  entrance  of  the  optic  nerve,  and  an  inferior  set 
below  it.  A  posterior  filament  is  described  by  Arnold  as 
passing  backwards  from  the  ganglion  to  the  cavernous 
sinus,  and  following  the  course  of  the  carotid  artery  to  its 
plexus. 

Vessels  of  the  Orbit. 

The  Ophthalmic  artery  is  a  branch  of  the  internal 
carotid :  it  enters  the  orbit  through  the  foramen  opticum, 
immediately  to  the  outer  side  of  the  optic  nerve.    It 


OPHTHALMIC  ARTBRT.  —  BRANCHES.  215 

then  crosses  the  optic  nerve,  and  runs  along  the  inner 
wall  of  the  orbit  to  the  inner  angle  of  the  eye,  where  it 
divides  into  two  branches,  the  frontal  and  nasal:  the 
latter  inosculates  very  freely  with  the  angular  artery. 

Branches.  —  Its  branches  may  be  arranged  into  three 
groups;  —  1st,  those  distributed  to  the  circumference  of 
the  orbit ;  2d.  Muscular  branches  ;  id.  Branches  supply- 
ing the  globe  of  the  eye. 

1st.  Lachrymal, 

Supra-orbital, 

Posterior  ethmoidal. 

Anterior  ethmoidal, 

Palpebral, 

Frontal, 

Nasal. 
2d.  Muscular  —  anterior  ciliary. 
3d.  Ciliary, 

Centralis  retinae. 

The  Lachrymal  is  the  first  branch  of  the  ophthalmic 
artery,  and  is  usually  given  off  before  that  artery  enters 
the  optic  foramen.  It  follows  the  course  of  the  lachrymal 
nerve,  along  the  upper  border  of  the  external  rectus 
muscle,  and  is  distributed  to  the  lachrymal  gland  and 
upper  eyelid. 

The  Supra-orbital  artery  follows  the  course  of  the 
frontal  nerve,  resting  on  the  levator  palpebrse  muscle : 
it  passes  through  the  supra-orbital  foramen,  and  is  dis- 
tributed to  the  muscles  and  integument  of  the  forehead. 

The  Ethmoidal  arteries,  posterior  and  anteriory  pass 
through  the  ethmoidal  foramina,  and  are  distributed  to 
the  edimoidal  cells  and  nasal  fossae. 

The  Palpebral  arteries,  superior  and  inferior,  encircle 
the  eyelids  to  which  they  are  distributed. 

The  Frontal  artery,  one  of  the  terminal  branches  of  the 
ophthalmic,  emerges  from  the  orbit  at  its  inner  angle,  and 
is  distributed  upon  the  middle  of  the  forehead. 

The  Nasal  artery,  the  other  terminal  branch  of  the 
ophthalmic,  distributes  a  branch  to  the  ridge  of  the  nose, 
and  inosculates  with  the  anfftdar  artery. 

The  Muscular  branches,  usually  two  in  number,  supe- 
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rior  and  inferior^  supply  the  muscles  of  the  orbit ;  and 
upon  the  anterior  aspect  of  the  globe  of  the  eye  give  off 
the  anterior  ciliary  arteries,  which  pierce  the  sclerotic 
near  its  margin  of  connection  with  the  cornea,  and  supply 
the  iris.  It  is  the  congestion  of  these  vessels  that  gives 
rise  to  the  vascular  zone  around  the  cornea  in  iritis. 

The  Ciliary  arteries  are  divided,  according  to  their 
extent,  into  short,  long,  and  anterior. 

The  STiort  ciliary,  very  numerous,  pierce  the  sclerotic 
around  the  entrance  of  the  optic  nerve,  and  supply  the 
choroid  coat  and  ciliary  processes.  The  long  ciliary,  two 
in  number,  pierce  the  sclerotic  upon  opposite  sides  of  the 
globe  of  the  eye,  and  pass  forwards  between  it  and  the 
choroid  to  the  iris  to  which  they  are  distributed.  The 
anterior  have  been  described. 

The  Centralis  reiinca  artery  pierces  the  optic  nerve, 
and  passes  forwards  in  the  centre  of  its  cylinder  to  the 
retina,  where  it  divides  into  branches,  which  form  the 
inner  layer  of  that  membrane.  It  supplies  the  retinas, 
hyaloid  membrane,  and  capsule  of  the  lens,  by  means  of  a 
branch  sent  forwards  through  the  centre  of  the  vitreous 
humour. 

The  Ophthalmic  vein  collects  the  venous  blood  from 
all  parts  of  the  orbit,  and  forms  a  large  trunk,  which 
crosses  the  optic  nerve  with  the  ophthalmic  artery,  and 
passes  between  the  two  heads  of  the  external  rectus,  to 
open  into  the  cavernous  sinus. 

Fifth  Pair  of  Nerves. 

The  student  should  now  proceed  to  the  dissection  of  the  fifth  pair  of 
nerves.  For  this  purpose  the  contents  of  the  orbit  should  be  entirely 
removed,  and  its  external  wall  sawn  through  nearly  to  a  level  with  its 
floor.  Then  reflect  the  dura  mater  from  the  anterior  surface  of  the 
petrous  bone,  so  as  to  expose  the  Casserian  *  ganglion  and  its  three 
divisions. 

The  Fifih  nerve  (trigeminus,  trifacial)  arises  by  two 
roots,  one  from  the  corpus  pyramidale  {fig*  21.  11.);  the 
other,  10.,  from  the  corpus  restiforme.     The  nerve  pierces 

*  Julius  Casserius  was  appointed  to  fill  the  Anatomical  Chair  in 
Padua,  in  1609.     He  died  in  1627. 
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the  dura  mater  at  the  insertion  of  the  tentorium  into  the 
extremity  of  the  petrous  bone,  and  forms  the  large  gan- 
glion of  a  semilunar  form  called  Casserum  (Jig.  21.  12., 
^.  22.  1.).  The  ganglion  immediately  divides  into  the 
three  large  nerves,  the  ophthalmic,  superior  maxillary, 
and  inferior  maxillary. 

The  Ophthaimic  has  just  been  described  with  the  con- 
tents of  the  orbit.  We  must  now  examine  the  maxillary 
nerves. 

The  Superior  maxillary  nerve  {fig,  22.  lo.)  passes 
forwards  to  the  foramen  rotundum,  crosses  the  spheno- 
maxillary fossa,  and  enters  the  canal  in  the  floor  of  the 
orbit,  along  which  it  runs  to  the  infra-orbital  foramen. 
Emerging  on  the  face,  beneath  the  levator  labii  superioris 
muscle,  it  divides  into  a  lash  of  branches,  16.,  which  are 
distributed  to  the  muscles  and  integument  of  the  cheek, 
and  form  a  plexus  with  the  facial  nerve. 

Branches :  — 

In  the  sphenO'tnctxiUary  fossa. 

Two  from  Meckel's  ganglion,  fig,  22.  12. 
Orbital  -  -  -     ii. 

Posterior  dental  -  -     13. 

In  the  infra-orbital  canal. 

Middle  dental        -  -  -     14. 

Anterior  dental  -  -     16. 


} 


16. 


On  the  face. 

Muscular 
Cutaneous 

The  Two  branches  (fig,  22.  12.)  from  Meckel's  ganglion 
ascend  from  that  body  to  join  the  nerve,  as  it  crosses  the 
spheno-maxillary  fossa. 

The  Orbital  branch  (fig.  22.  li.)  enters  the  orbit  through 
the  spheno-maxillary  fissure,  and  divides  into  two  branches ; 
lachrt/malf  which  ascends  along  the  outer  wall  of  the  orbit 
to  the  lachrymal  gland,  and  communicates  with  the 
lachrymal  nerve;  temparo-malar^  which  passes  forwards 
and  divides  into  two  branches,  one  piercing  the  malar 
bone,  and  distributed  to  the  integument  of  the  cheek; 
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the  Other  escaping  through  the  outer  wall  of  the  orbit,  to 
supply  the  temporal  muscle. 

The  Posterior  dental  branches  [fig.  22. 13.)  pass  through 
small  foramina,  in  the  posterior  surface  of  the  superior 
maxillary  bone,  and  supply  the  posterior  teeth. 

The  Middle  and  Anterior  dental  branches  (fig»  22.  14. 
15.)  descend  to  the  teeth,  the  former  beneath  the  lining 
membrane  of  the  antrum,  the  latter  through  distinct 
canals  in  the  walls  of  the  bone. 

The  Inferior  maxillary  nerve  (fig.  22.  17.^  is  the 
largest  of  the  three  divisions  of  the  Casserian  ganglion,  and 
is  augmented  in  size  by  the  anterior  root  of  the  fifth,  which 
passes  behind  the  ganglion,  and  unites  with  the  inferior 
maxillary,  previously  to  its  exit  from  the  foramen  ovale. 
By  turning  up  the  ganglion,  this  portion  of  the  nerve  may 
be  easily  seen,  as  a  white  rounded  cord,  altogether  different 
in  appearance  and  structure  from  the  ganglion,  against 
which  it  lies. 


*  Fig.  22.  Tiie  branches  of  the  fifth  nerve. 

No.  1.  The  Casserian  ganglion.  2.  The  ophthalmic  nerve.  3.  The 
frontal  nerve.  4.  Its  supra-trochlear  branch.  5.  The  lachrjrmal 
nerve.  6.  The  nasal  nerve.  7.  Its  branch  of  communication  with 
the  ciliary  ganglion.     8.  The  passage  of  the  nerve  through  the  ante- 
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Escaping  at  the  foramen  ovale  the  nerve  divides  into 
two  portions,  an  external,  18.,  into  which  is  traced  the  whole 
of  the  anterior  root  of  the  fiflh,  and  an  internal,  19. ;  the 
two  portions  being  separated  from  each  other  by  the 
external  pterygoid  muscle. 

The  JSxtemal  division,  18.,  obtaining  the  whole  of  the 
motor  function  of  the  fifth,  by  means  of  its  anterior  root, 
immediately  divides  into  ^ve  branches,  which  are  distri- 
buted to  the  muscles  of  the  temporo-maxillary  region: 
these  are, — 

Masseteric^  which  crosses  the  sigmoid  notch  with  the 
masseteric  artery  to  the  masseter  muscle. 

Temporal,  two  branches  passing  between  the  upper 
border  of  the  external  pterygoid  muscle  and  the  temporal 
bone  to  the  temporal  muscle. 

BuccaJi  a  large  branch  which  pierces  the  fibres  of  the 
external  pterygoid,  to  reach  the  buccinator  muscle. 

External  pterygoid^  to  the  external  pterygoid  muscle. 

Internal pterygoidy  to  the  internal  pterygoid  muscle. 

To  see  the  branches  of  the  internal  division  requires  a  little  addi- 
tional dissection.  The  external  wall  of  the  orbit  having  been  already 
removed  to  trace  the  superior  maxillary  nerve,  the  student  should 
make  a  section  through  the  great  ala  of  the  sphenoid  bone  to  near  the 
foramen  rotundum.  Another  incision  should  be  carried  parallel 
with  the  margin  of  the  petrous  bone  to  near  the  foramen  ovale,  and 
the  intervening  portion  of  bone  broken  away  with  the  hammer.  The 
chisel  and  hammer  will  complete  the  removal  of  the  remaining  bone, 
if  the  nerve  be  not  already  exposed  as  it  is  passing  through  the 
foramen  ovale.  The  external  pterygoid  muscle,  which  has  hitherto 
protected  the  nerves  from  the  saw  and  hammer,  is  then  to  be  re- 


rior  ethmoidal  foramen.  9.  The  infra-trochlear  nerve.  10.  The  supe- 
rior maxillary  nerve.  11.  Its  orbital  branch.  12.  The  branches  of 
communication  with  Meckel's  ganglion.  13.  The  posterior  dental 
branches.  14.  Middle  dental  branches.  15.  The  anterior  dental 
branches.  16.  The  infia-orbital  branches.  17.  The  inferior  maxillary 
nerve.  18.  Its  external  or  muscular  division.  19.  The  internal 
division  of  the  inferior  maxillary  nerve.  The  arrow  marks  the  sepa- 
ration of  these  two  divisions  of  the  nerve  'by  the  external  pterygoid 
muscle.  20.  The  gustatory  nerve.  21.  The  branch  of  communica- 
tion with  the  submaxillary  ganglion.  22.  The  inferior  dental  nerve, 
arising  by  two  roots.  23.  Its  mylo-hyoidean  branch.  24.  The 
auricular  nerve.  25.  Its  branch  of  communication  with  the  facial 
nerve. 

L  2 
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moved,  and  the  nerves,  as  they  lie  upon   the  internal  pterygoid, 
cleared  of  fat  and  cellular  tissue. 

The  Internal  division  (^fig,  22.  19.)  of  the  inferior  max- 
illary nerve  divides  into  three  large  branches :  — 

Gustatory, 
Inferior  dental. 
Auricular. 

The  Gustatory  nerve  (Jig*  22.  ao.^  descends  between 
the  two  pterygoid  muscles  to  the  side  of  the  tongue, 
where  it  becomes  flattened,  and  divides  into  numerous 
filaments,  which  are  distributed  to  the  papillae  and  mucous 
membrane. 

Relations. — It  lies  at  first  between  the  two  pterygoid 
muscles,  next  between  the  internal  pterygoid  and  ramus 
of  the  jaw,  then  between  the  stylo-glossus  muscle  and 
submaxillary  gland ;  lastly,  it  runs  along  the  side  of  the 
tongue,  resting  upon  the  hyo-glossus  muscle,  and  covered 
in  by  the  mylo-hyoideus  and  mucous  membrane. 

Branches.  —  While  between  the  pterygoid  muscles,  it 
receives  the  chorda  tympani,  which  joins  it  at  an  acute 
angle.  At  the  submaxillary  gland,  the  chorda  tympani, 
21.,  quits  the  nerve  to  enter  the  submaxillary  ganglion. 
While  resting  on  the  hyo-glossus  muscle,  it  sends  fila- 
ments of  communication  {Jig*  15.  *)  to  the  lingual  nerve, 
which  is  also  situated  upon  this  muscle. 

The  Inferior  dental  nerve  {Jig.  22.  22.)  arises  from 
the  inferior  maxillary  by  two  nervous  cords,  between  which 
passes  the  arteria  meningea  media.  It  descends  to  the 
dental  foramen  with  the  inferior  dental  artery,  between 
the  internal  lateral  ligament  and  the  ramus  of  the  lower 
jaw.  It  thens  runs  along  the  canal  in  the  inferior  maxil- 
lary bone,  distributing  branches  to  the  teeth,  and  emerges 
upon  the  chin  at  the  mental  foramen,  where  it  commu- 
nicates with  branches  of  the  facial  nerve,  and  is  distri- 
buted to  the  integument. 

It  gives  off  but  one  branch,  the  mylohyoidean,  23., 
which  leaves  the  nerve  just  as  it  is  about  to  enter  the 
dental  foramen.  This  branch  pierces  the  insertion  of  the 
internal  lateral  ligament,  and  descends  along  a  groove  in 
the  bone  to  the  external  surface  of  the  mylo-hyoid  muscle, 
to  which  it  is  distributed. 
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The  Auricular  nerve  (^fig.  22.  24.)  passes  directly 
backwards  behind  the  articulation  of  the  lower  jaw, 
against  which  it  rests.  In  this  situation  it  divides  into 
two  branches,  which  reunite,  and  form  a  kind  of  plexus. 
From  the  plexus  two  branches  are  given  off —  one^  25.,  to 
communicate  with  the  facial  nerve  in  the  parotid  gland. 
The  oiher^  or  temporal  hranch^  ascends  upon  the  root  of 
the  zigoma  in  front  of  the  external  ear,  and  is  distributed 
to  the  pinna,  the  meatus,  and  the  integument  of  the 
temple.  It  is  pressure  upon  this  nerve,  which  produces 
the  agony  of  pain  in  abscess  in  the  meatus. 

Cranial  Ganglia  of  the  Sympathetic 

Six  sympathetic  ganglia  are  described  as  existing  in 
the  head :  they  are,  the 

Ganglion  of  Ribes, 
Ciliary  ganglion, 
Spheno-palatine,  or  Meckel's, 
Naso-palatine,  or  Cloquet's, 
Otic,  or  Arnold's, 
Submaxillary  ganglion. 

The  Ganglion  of  Mibes  is  a  small  ganglion  of  commu« 
nication  between  the  sympathetic  filaments  of  the  anterior 
cerebral  arteries.  It  is  situated  on  the  anterior  commu« 
nicating  artery. 

The  remaining  five  ganglia  are  situated  in  relation  with 
the  fifth  nerve  and  its  branches.     Thus, 

The  Ciliary  ganglion  communicates  with  the  nasal 
branch  of  the  ophthalmic  nerve. 

The  Spheno-palatine  is  the  sympathetic  ganglion  of  the 
superior  maxillary  nerve. 

The  Naso-palatine  ganglion  (if  it  exist)  is  a  dependence 
on  the  spheno-palatine. 

The  Otic  ganglion  is  situated  on  the  internal  pterygoid 
nerve,  in  relation  with  the  motor  root  of  the  inferior 
maxillary  nerve. 

The  SubmaociUary  ganglion  communicates  with  the 
gustatory  n^rve. 

We  shall  describe  them  here  •,  in  the  order  in  which 

*  A  more  minute  description  of  these  ganglia,  with  an  engraving, 
will  be  found  in  the  Chapter  «  On  the  Sympathetic  Nerve.** 
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they  are  best  dissected ;  the  ganglion  of  Ribes  belongs  to 
the  consideration  of  the  brain ;  and  the  ciliary  has  been 
already  noticed,  page  214. 

Otic  ganglion.  —  A  small  ganglion  discovered  by  Ar- 
nold of  Heidelberg,  is  situated  in  contact  with  the  internal 
surface  of  the  inferior  maxillary  nenre,  near  to  the  fora- 
men ovale.  A  good  demonstration  of  this  ganglion  re- 
quires a  fresh  subject  and  an  especial  dissection.  In  an 
ordinary  dissection  it  will  be  best  seen  by  dividing  the 
inferior  maxillary  nerve  at  the  foramen  ovale,  and  drawing 
it  outwards  with  hooks.  The  student  should  then  dissect 
its  inner  surface  carefully,  under  a  strong  light,  and  he 
will  perceive  a  small  ash-coloured  body  upon  the  course 
of  the  internal  pterygoid  nerve.  Its  filaments  are  too 
small  to  be  seen  in  this  dissection;  they  communicate 
with  the  motor  root  of  the  inferior  maxillary,  the  auricu- 
lar, tympanic,  facial,  and  sympathetic  nerves,  and  two  are 
distributed  to  the  two  muscles,  tensor  tympani  and  tensor 
palati. 

The  spheno-palatine  ganglion  should  neit  be  examined :  for  this 
purpose  the  root  of  the  pterygoid  process  must  be  broken  away  with 
the  chisel.  A  glance  at  the  base  of  the  skull  will  show  the  student 
how  far  this  incision  should  be  carried.  The  two  descending  branches 
from  the  superior  maxillary  nerve  are  the  proper  guides  to  the 
^nglion. 

The  Spheno-palatine  ganglion  (Meckel's)  is  the 
largest  of  the  cranial  ganglia,  and  is  situatea  in  the 
pterygo-maxillary  fossa.  It  gives  off  branches  in  four 
different  directions. 

Upwards^  two  branches  to  communicate  with  the  supe- 
rior maxillary  nerve. 

Downwardsy  the  posterior  palatine  nerves. 

Inwards^  spheno-palatine  or  nasal  branches. 

Backwards^  the  Vidian  nerve. 

The  Posterior  pcdatine  nerves,  three  in  number,  descend 
through  the  palatine  canal  to  the  posterior  palatine  fora- 
mina, distributing  branches  to  the  mucous  membrane  of 
the  nose,  Eustachian  tube,  and  palate. 

The  Nascd  branches  pass  into  the  nose  through  the 
spheno-palatine  foramen,  supplying  the  mucous  mem- 
brane, covering  the  turbinate  bones  and  septum.  One  of 
the  latter,  longer  than  the  rest  (naso-pcdatine  branch)^ 
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descends  by  the  side  of  the  septum  to  the  naso-palatine 
canal,  where  it  commuDicates  with  the  naso-palatine  gan- 
glion. 

The  Vidian  *  nerve  passes  directly  backwards  through 
the  pterygoid  canal,  and  divides  into  two  branches,  carotid 
and  petrosal. 

The  Carotid  branch  enters  the  carotid  canal,  and  com- 
municates with  the  carotid  plexus  (page  203.). 

The  Petrosal  branch  enters  the  skull  through  the  fora- 
men lacerum  basis  cranii,  and  passes  backwards  beneath 
the  Casserian  ganglion  to  the  hiatus  Fallopii,  on  the  an- 
terior aspect  of  the  petrous  bone,  where  it  unites  with 
the  facial  just  as  that  nerve  is  forming  its  angular  bend. 
Near  to  the  stylo-mastoid  foramen,  it  is  reflected  back- 
wards from  the  facial  nerve,  and  crosses  the  tympanum  in 
a  curved  direction  between  the  handle  of  the  malleus  and 
long  process  of  the  incus,  and  assumes  the  name  of 
chorda  timpani.  Escaping  from  the  tympanum  through 
the  fissura  Glaseri,  it  descends  to  the  gustatory  nerve, 
which  it  joins  at  an  acute  angle  ;  and  at  the  submaxillary 
gland  it  quits  that  nerve  to  enter  the  submaxillary  gan« 
glion. 

The  Submaxillary  ganglion  is  situated  in  the  sub- 
maxillary gland,  close  to  the  gustatory  nerve,  to  which  it 
is  connected  by  the  nerve  above  described,  and  by  several 
smaller  branches.  It  sends  off  a  number  of  filaments, 
which  are  distributed  upon  the  ducts  of  the  submaxillary 
gland. 

The  Naso-palatine  ganglion  (Cloquet's)  is  de- 
scribed by  Cloquet  as  occupying  the  naso-palatine  canal, 
giving  branches,  anterior  palatine  to  the  palate,  and  com- 
municating with  Meckel's  ganglion  by  means  of  the  naso* 
palatine  nerve. 

Its  existence  is  denied  by  Arnold,  who  has  shown  the 
naso-palatine  passing  as  a  distinct  nervous  filament  through 
the  naso-palatine  canal  to  the  papilla  on  the  palate  behind 
the  incisor  teeth.    Cruveilhier,  also,  has  been  unable  to 

*  Vidus  Vidius,  Frofessor  of  Anatomy  in  the  College  of  France, 
in  1542,  and  in  Pisa,  in  1547.  He  was  the  predecessor  of  SyWius  in 
the  College  of  France.  His  "  Anatomia  Corporis  Human!  **  was 
.published,  in  1611,  at  Venice,  after  his  death. 
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find  this  ganglion.   The  sympathetic  system  will  be  found 
described  as  a  whole  in  Chapter  XL 

Pharynx. 

The  student  sihoold  now  proceed  to  examine  the  remainder  of  tbe 
muscles  of  tbe  neck,  together  with  the  anatomy  of  the  pharynx  and 
larynx.  Far  this  purpose  the  following  preparation  must  be  made. 
Tlie  tradiea  and  sesophi^us  are  to  be  cut  through  at  the  lower  part 
of  the  neck,  and  drawn  upwards  by  dividing  the  loose  cellular  tissue 
which  connects  the  pharynx  to  the  vertebral  column.  The  saw  is 
then  to  be  applied  behind  tbe  styloid  processes,  and  tbe  base  of  the 
skull  sawn  through.  The  vessels  and  loose  structures  should  be  re- 
moved from  the  preparatiim,  and  the  pharynx  stuffed  with  tow  or  wool 
for  the  purpose  of  distending  it,  and  rendering  the  muscles  more 
easy  of  dissection.  ' 

The  Pharynx  is  a  musculo-membranous  sac,  situated 
upon  the  vertebral  column,  and  extending  from  the  base 
of  the  skull  to  a  point  parallel  with  the  cricoid  cartilage, 
where  it  becomes  constricted  to  form  the  oesophagus. 

The  Muscles  of  the  phar3mx  are,  the 

Constrictor  inferior, 
Constrictor  medius, 
Constrictor  superior, 
Stylo-pharyngeus, 
P^ato-pharyngeus . 

The  Constrictor  inferior  arises  from  the  two  upper  rings 
of  the  trachea,  from  the  cricoid,  and  the  side  of  the 
thyroid  cartilage.  It  is  inserted  into  the  tendinous  raphe 
overlapping  the  middle  constrictor.  This  muscle  must  be 
removed  before  the  next  can  be  examined. 

In  dissecting  the  surface  of  the  next  muscle,  the  pha- 
jyngesA  plexus  will  require  to  be  removed. 

The  Constrictor  medius  arises  from  the  great  cornu  of 
the  OS  hyoides,  from  the  lesser  cornu,  and  from  the 
stylo-hyoidean  ligament.  It  radiates  from  its  origin  upon 
the  side  of  the  pharynx,  its  lower  fibres  descending  and 
being  overlapped  by  the  constrictor  inferior,  its  upper 
fibres  ascending  so  as  to  cover  in  the  constrictor  superior. 
It  is  inserted  into  the  raphe  and  basilar  process  of  the 
occipital  bone. 

The  upper  portion  of  this  muscle  must  be  turned  down, 
to  bring  the  whole  of  the  superior  constrictor  into  view  ; 
in  so  doing,  the  stylo-pharyngeus  muscle  will  be  seen 
passing  beneath  its  upper  border. 
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The  Constrictor  superior  arises  from  the  extremity  of 
the  molar  ridge  of  the  lower  jaw,  from  the  pterygo-max- 
illary  ligament,  and  from  the  lower  half  of  the  internal 
pterygoid  plate.  Its  fibres  curve  around  the  pharynx,  to 
be  inserted  into  the  raphe  and  basilar  process  of  the  occi- 
pital bone.  It  is  overlapped  by  the  middle  constrictor. 
The  upper  part  of  the  pharynx,  on  each  side  between  the 
base  of  the  skull  and  the  upper  curved  border  of  the 
superior  constrictor,  is  deficient  of  muscular  fibres,  being 
completed  only  by  the  mucous  membrane. 

The  Stylo'pharyngeus  muscle  arises  from  the  inner  side 
and  base  of  the  styloid  process  :  it  descends  between  the 
superior  and  middle  constrictor  muscles,  and  is  inserted 
into  the  posterior  border  of  the  thyroid  cartilage.  This 
muscle  is  the  guide  in  dissection  to  the  glosso-pharyngeal 
nerve,  which  runs  along  its  lower  border,  and  crosses  it 
opposite  the  root  of  the  tongue.  Lower  down  it  is  in 
relation  with  the  pharyngeal  branch  of  the  pneumogastric 
nerve,  which  passes  to  the  middle  constrictor  to  form  the 
pharyngeal  plexus. 

The  Pdlato-pharyngeus  is  described  with  the  muscles 
of  the  sofl  palate.  It  arises  from  the  soft  palate,  and  is 
inserted  into  the  inner  surface  of  the  pharynx. 

Actions.  —  The  three  constrictor  muscles  contract 
upon  the  morsel  of  food  as  soon  as  it  is  received  by  the 
pharynx,  and  convey  it  gradually  downwards  into  the 
oesophagus.  The  stylo-pharyngei  draw  the  pharynx  up- 
wards and  widen  it  laterally.  The  palato-pharyngei  also 
draw  it  upwards,  and  narrow  the  opening  of  the  fauces. 

InJtori(yr  of  the  Pharynx. 

Af\er  examining  the  exterior  of  the  pharynx  with  its 
muscles,  it  should  be  laid  open  in  order  to  examine  the 
interior.  For  this  purpose^  an  incision  should  be  made 
along  the  middle  line  posteriorly,  and  the  sides  drawn  out 
and  pinned  aside. 

There  are  seioen  openings  in  the  pharynx :  — 

Posterior  nares,  two. 

Eustachian  tubes,  two. 

Mouth, 

Larynx, 

OBsophagus. 

L  5  i 


226 


PHAKTNX. OPENINGS. 


The  Posterior  nares  {Jig.  83. 3.  3.)  are  the  two  large 
openings  at  the  upper  and  front  part  of  the  pharynx.  ^ 
either  side  is  the  irr^;ular  depression  in  the  mucous 
membrane,  marking  the  entrance  of  the  Etuiachian  tube, 
4.  Beneath  the  posterior  nares  is  the  large  opening  into 
the  mouthf  7.,  and  beneath  it  the  fining  of  the  lar3mx, 
8.  The  cesophagecd  opening,  10.,  is  the  lower  constricted 
portion  of  the  phar3mx. 

The  opening  into  the  mouth  is  partly  concealed  by  a 
movable  curtain,  which  is  called  soft  palate,  or  yelum 
pendulum  palati :  the  opening  itself  is  nvaaeA  fauces. 

Soft  palate  {Jig*  23. 5.).—-  Hanging  from  the  middle 
of  the  soft  palate,  is  a  rounded  process,  the  uYula.  From 
the  uvula,  on  each  side,  the  soft  palate  forms  an  arch, 


Fig.  23.  • 


*  #%.  23.  Tlie  openings  into  the  pharynx. 

No.  1.  The  basilar  process  of  the  occipital  bone.  2.  2.  The  pe- 
trous portion  of  the  temporal  bone.  3.  3.  The  posterior  nares,  sepa^ 
rated  by  the  vomer.  4.  4.  The  openings  of  the  Eustachian  tubes. 
5.  The  soft  palate.  6.  6.  The  posterior  arches  of  the  soft  palate. 
7.  The  opening  from  the  mouth.  8.  The  epiglottis.  9.  The  open- 
ing into  the  larynx.  10.  The  opening  into  the  ovsophagus.  11,  II* 
The  sides  of  the  pharynx  drawn  open.     12.  The  oesophagus. 
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which  is  continued  into  two  projecting  pillars  or  half 
arches  that  are  continuous  below  with  the  sides  of  the 
base  of  the  tongue  and  pharynx.  Between  the  projecting 
pillars  is  a  niche  lodging  the  tonsil. 

Fauces.  —  The  boundaries  of  the  fauces  are  the  sofl 
palate  above  the  tongue  below,  and  on  either  side  these 
two  pillars  of  the  soft  palate,  with  the  intervening  tonsil. 

The  Muscles  of  the  soft  palate  are 

Azygos  uvulae, 
Levator  palati, 
Tensor  palati, 
Palato-glossus, 
Palato-pharyngeus. 

If  the  mucous  membrane  be  carefully  raised  from  off  the 
sofl  palate,  these  muscles  will  be  brought  distinctly  into 
view. 

The  Azygos  uvula  is  not  a  single  muscle^  as  might  be 
inferred  from  its  name,  but  a  pair  of  small  muscles  placed 
side  by  side  in  the  middle  line  of  the  soft  palate.  They 
arise  from  the  spine  of  the  palate  bone,  and  are  inserted 
into  the  uvula. 

The  Levator  palati  arises  from  the  extremity  of  the 
petrous  bone  and  Eustachian  tube,  and  spreads  out  in  the 
structure  of  the  soft  palate.  This  muscle  must  be  turned 
down  from  its  origin  on  one  side,  and  removed,  and  the 
superior  constrictor  dissected  away  from  its  pterygoid 
origin^  to  bring  the  next  muscle  into  view. 

The  Tensor  palati  (circumflexus)  arises  from  the  sca- 
phoid fossa  at  the  base  of  the  internal  pterygoid  plate  and 
from  the  Eustachian  tube,  and  descends  to  the  hamular 
process  around  which  it  turns,  and  expands  into  a  ten- 
dinous aponeurosis,  which  is  inserted  into  the  transverse 
ridge  on  the  palate  plate  of  the  palate  bone,  and  into  the 
raphi.  The  tensor  palati  is  separated  from  the  levator 
by  the  Eustachian  tube  and  pterygoid  origin  of  the  su- 
perior constrictor. 

These  three  muscles  are  placed  in  the  reverse  order 
of  their  description  from  before  backwards ;  the  tensor 
palati  being  the  most  anterior,  next  the  levator  palati, 
and  then  the  azygos  uvuls. 
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The  two  next  muscles  are  brought  into  view  by  raising 
the  mucous  membrane  from  off  the  pillars  of  the  soft 
palate  at  each  side. 

The  PatcUo-glossus  (conBtnctor  isthmi  faucium)  is  a 
small  fasciculus  of  fibres  that  arises  in  the  soft  palate,  and 
descends  to  be  inserted  into  the  side  of  the  tongue.  It  is 
the  projection  of  this  small  muscle  that  forms  the  anterior 
pillar  of  the  sofl  palate.  It  has  been  named  constrictor 
isthmi  faucium  from  a  function  it  performs  in  common 
with  the  palato-pharyngeus,  viz.  of  constricting  the  open- 
ing of  the  fauces. 

The  Palato-pharyngetis  forms  the  posterior  pillar  (fig* 
23.  6.  6.)  of  the  fauces ;  it  arises  from  the  sofl  palate, 
and  is  inserted  into  the  muscular  structure  of  the  pha- 
rynx. 

Actions. —  The  ^azygos  uvulae  shortens  the  uvula. 
The  levator  palati  raises  the  soft  palate,  while  the  tensor 
spreads  it  out  laterally  so  as  to  form  a  septum  between 
the  pharynx  and  posterior  nares  during  deglutition.  The 
palato-glossus  and  phar3mgeus  constrict  the  opening  of 
the  fauces,  and  press  the  food  from  the  dorsum  of  the 
tongue  into  the  pharynx. 

The  larynx  is  described  in  Chap.  VII.,  on  the  organs  of 
sense. 

Prevertebral  Region. 

The  remaining  region  of  the  neck  is  the  prevertebral, 
which  is  provided  with  a  group  of  ^^e  muscles.  They 
have  been  already  exposed  by  the  removal  of  the  pharynx; 
they  are  the 

Rectus  anticus  major, 
Rectus  anticus  minor, 
Scalenus  anticus. 
Scalenus  posticus, 
Longus  colli. 

The  Pectus  anticus  mc^or  arises  from  the  anterior  tuber- 
cles of  the  transverse  processes  of  the  third,  fourth,  fiflh, 
and  sixth  cervical  vertebrae,  and  is  inserted  into  the  basilar 
process  of  the  occipital  bone. 

The  Pectus  amicus  minor  arises  from  the  anterior  bcnrder 
of  the  atlas,  and  is  inserted  into  the  basilar  process. 


MUSCLBS.  229 

The  Sectlenus  anticus^appesiTS  like  a  continaation  of  the 
rectus  anticus  major  ;  it  arises  from  the  anterior  tubercles 
of  the  transverse  processes  of  the  third,  fourth,  fifth,  and 
sixth  cervical  vertebrse,  and  is  inseried  into  the  tubercle 
upon  the  first  rib. 

The  phrenic  nerve  and  subclavian  vein  lie  upon  the 
scalenus  anticus,  and  the  subclavian  artery  behind  it. 

The  Scalentis posticus  arises  from  the  posterior  tuber- 
cles of  all  the  cervical  vertebrae  excepting  the  first.  It  is 
inserted  by  two  fleshy  slips  into  the  first  and  second  ribs. 

The  Ixmgus  colli  consists  of  two  portions.  The  upper 
arises  from  the  anterior  tubercle  of  the  atlas,  and  is  in- 
serted into  the  transverse  processes  of  the  third,  fourth, 
and  fifth  cervical  vertebrae.  The  lower  portion  arises 
from  the  bodies  of  the  second,  third,  and  fourth,  and 
transverse  processes  of  the  fourth  and  fifth,  and  passes 
down  the  neck  to  be  inserted  into  the  bodies  of  the  three 
lower  cervical  and  three  upper  dorsal  vertebrae.  We 
should  thus  arrange  these  attachments  in  a  tabular 
form :  — 

Origin*  Insertion, 

Upper  1   *,  fsd,  4th,  and  5th  transverse  pro- 

portion. J  '  '  L     cesses. 

1  «j   «j       J  ^^u  u  j«         fS  lower  cervical  vertebrae,   bo- 
-,  2d,  Sd,  and  4th  bodies     I       ,.  ' 

portion.     4th  and   5th  transverse  |  . 
J      prooesses 


'"^  I  3  upper  dorsal,  bodies. 


In  general  terms,  the  muscle  is  attached  to  the  bodies 
and  transverse  processes  of  the  five  superior  cervical  ver- 
tebrae above,  and  to  the  bodies  of  the  three  last  cervical 
and  three  first  dorsal  below. 

Actions.  —  The  rectus  anticus  major  and  minor  pre- 
serve the  equilibrium  of  the  head  upon  the  atlas.  The 
longus  colli  flexes,  the  anterior  part'  of  the  vertebral 
column,  and  the  scaleni  are  inspiratory  muscles  raising 
the  first  and  second  ribs. 


22S  PREVERTSBRAL   REGION. 

The  two  next  muscles  are  brought  into  view  by  raising 
the  mucous  membrane  from  off  the  pillars  of  the  soft 
palate  at  each  side. 

The  PakUo-^losstts  (constnctor  isthmi  faucium)  is  a 
small  fasciculus  of  fibres  that  arises  in  the  soft  palate,  and 
descends  to  be  inserted  into  the  side  of  the  tongue.  It  is 
the  projection  of  this  small  muscle  that  forms  the  anterior 
pillar  of  the  soft  palate.  It  has  been  named  constrictor 
isthmi  faucium  from  a  function  it  performs  in  common 
with  the  palato-pharyngeus,  viz.  of  constricting  thre  open- 
ing of  the  fauces. 

The  PakaO'pharyTigeus  forms  the  posterior  pillar  (^JiQ" 
23.  6.  6.)  of  the  fauces ;  it  arises  from  the  soft  palate, 
and  is  inserted  into  the  muscular  structure  of  the  pha- 
rynx. 

Actions. —  The  azygos  uvulae  shortens  the  uvula. 
The  levator  palati  raises  the  soft  palate,  while  the  tensor 
spreads  it  out  laterally  so  as  to  form  a  septum  between 
the  pharynx  and  posterior  nares  during  deglutition.  The 
palato-glossus  and  pharyngeus  constrict  the  opening  of 
the  fauces,  and  press  the  food  from  the  dorsum  of  the 
tongue  into  the  pharynx. 

The  larynx  is  described  in  Chap.  VII.,  on  the  organs  of 
sense. 

Prevertdyral  Region, 

The  remaining  region  of  the  neck  is  the  prevertebral, 
which  is  provided  with  a  group  of  five  muscles.  They 
have  been  already  exposed  by  the  removal  of  the  pharynx; 
they  are  the 

Rectus  anticus  major, 
Rectus  anticus  minor. 
Scalenus  anticus. 
Scalenus  posticus, 
Longus  colli. 

The  Rectus  anticus  mq^or  arises  from  the  anterior  tuber- 
cles of  the  transverse  processes  of  the  third,  fourth,  fifth, 
and  sixth  cervical  vertebrce,  and  is  inserted  into  the  basilar 
process  of  the  occipital  bone. 

The  Rectus  anHcus  minor  arises  from  the  anterior  border 
of  the  atlas,  and  is  inserted  into  the  basilar  process. 
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The  Scctlenus  anticus^appesrs  like  a  continuation  of  the 
rectus  anticus  major  ;  it  ari^s  from  the  anterior  tubercles 
of  the  transverse  processes  of  the  third,  fourth,  fifth,  and 
sixth  cervical  vertebrae,  and  is  inserted  into  the  tubercle 
upon  the  first  rib. 

The  phrenic  nerve  and  subclavian  vein  lie  upon  the 
scalenus  anticus,  and  the  subclavian  artery  behind  it. 

The  Scalenus  postictis  arises  from  the  posterior  tuber- 
cles of  all  the  cervical  vertebrae  excepting  the  first.  It  is 
inserted  by  two  fieshy  slips  into  the  first  and  second  ribs. 

The  Lmgus  colli  consists  of  two  portions.  The  upper 
arises  from  the  anterior  tubercle  of  the  atlas,  and  is  in- 
serted into  the  transverse  processes  of  the  third,  fourth^ 
and  fiflh  cervical  vertebrae.  The  lower  portion  arises 
from  the  bodies  of  the  second,  third,  and  fourth,  and 
transverse  processes  of  the  fourth  and  fifth,  and  passes 
down  the  neck  to  be  inserted  into  the  bodies  of  the  three 
lower  cervical  and  three  upper  dorsal  vertebrae.  We 
should  thus  arrange  these  attachments  in  a  tabular 
form :  — 

Origin,  Insertion, 

Upper  l^^  fSd,  4th,  and  5th  transverse  pro- 

portion. J  '  "  L     cesses. 

3  lower  cervical  vertebras,  bo- 


Lower 
portion. 


2d,  Sd,  and  4th  bodies 

4th  and   5th  transverse' 
prooesses 


dies. 
3  upper  dorsal,  bodies. 


In  general  terms,  the  muscle  is  attached  to  the  bodies 
and  transverse  processes  of  the  ^\e  superior  cervical  ver- 
tebrae above,  and  to  the  bodies  of  the  three  last  cervical 
and  three  first  dorsal  below. 

Actions.  —  The  rectus  anticus  major  and  minor  pre- 
serve the  equilibrium  of  the  head  upon  the  atlas.  The 
longus  colli  flexes,  the  anterior  part'  of  the  vertebral 
column,  and  the  scaleni  are  inspiratory  muscles  raising 
the  first  and  second  ribs. 
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CHAPTER  VL 

BRAIN  AND   SPINAL  CORD. 

To  examine  the  encephalon  with  its  membnmesy  the  upper  part  of  the 
skull  must  be  removed  by  sawing  through  the  external  table,  and 
Ineaking  the  internal  table  with  the  chisel  and  hammer.  After  the 
calyarium  has  been  loosened  all  round,  it  will  require  a  considerable 
degree  of  foive  to  tear  the  bone  away  from  Uie  dura  mater.  This 
adheaon  is  particularly  firm  at  the  sutures,  where  the  dura  mater  is 
continuous  with  a  membranous  layer  interposed  between  the  edges  of 
the  bones  :  in  other  situations,  the  connection  results  irom  numerous 
▼essels  which  permeate  the  inner  table  of  the  skull.  Tbe  adhesion 
subsisting  between  the  dura  mater  and  bone  is  greater  in  the  young 
subject  than  in  the  adult. 

Upon  being  torn  away,  the  internal  table  will  present  the  deeply 
grooved  and  ramified  channels  corresponding  with  the  branches  of  the 
arteria  meningea  media.  Along  the  middle  line  will  be  seen  a 
groove  corresponding  with  the  superior  longitudinal  anus,  and  on 
either  side  may  be  frequently  observed  some  depressed  fossae,  cor- 
responding with  the  Pacchionian  bodies. 

The  membranes  of  the  encephalon  and  spinal  cord  are 
the  dura  maJter^  arachnoid  membraney  and/nia  mater. 

The  Dura  mater  *  is  the  firm,  bluish,  fibrous  mem- 
brane which  is  exposed  on  the  removal  of  the  calvarium. 
It  lines  the  interior  of  the  skull  and  spinal  column,  and 
sends  processes  inwards  for  the  support  and  protection  of 
the  different  parts  of  the  brain.  It  also  sends  processes 
externally,  which  form  sheaths  for  the  nerves  as  they  quit 
the  skull  and  spinal  column.  Its  external  surface  is  rough 
and  fibrous,  and  corresponds  with  the  internal  table  of  the 
skull.  The  internal  surface  is  smooth,  and  lined  by  the 
thin  varnish-like  lamella  of  the  arachnoid  membrane. 
The  latter  is  a  serous  membrane.  Hence  the  dura  mater 
becomes  a  Jtbro-seretis  membrane,  being  composed  of  its 
own  proper  fibrous  structure,  and  the  serous  layer  derived 
from  the  arachnoid.  There  are  two  other  instances  of 
fibro-serous  membrane  in  the  body,  formed  in  the  same 

*  So  named  from  a  supposition  that  it  was  the  source  of  all  the 
fibrous  membranes  of  the  body. 
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way  —  the  pericardium  and  tunica  albiiginea  of  the  tes- 
ticle. 

On  either  side  of  the  dura  mater»  the  branches  of  the 
middle  meningeal  artery  may  be  seen  ramifying;  and  in 
the  middle  line  is  a  depressed  groove,  formed  by  the 
subsidence  of  the  upper  wall  of  the  superior  longitudinal 
sinus.  If  the  sinus  be  opened  along  its  course,  it  will  be 
found  to  be  a  triangular  channel,  crossed  at  its  lower 
angle  by  numerous  white  bands,  called  chordae  Willisii  * ; 
granular  bodies  are  also  occasionally  seen  in  its  interior : 
these  are  glandulse  Pacchioni. 

The  GkmdulcB  Pacchioni  \  are  small,  round,  whitish 
granulations,  disposed  in  dusters.  They  are  found  in 
three  situations  :  —  1.  On  the  dura  mater,  to  either  side 
of  the  superior  longitudinal  sinus^  where  diey  often  pro- 
duce considerable  indentations  in  the  inner  wall  of  the 
skull ;  2.  In  the  superior  longitudinal  sinus ;  3.  On  the 
under  surface  of  the  dura  mater,  by  the  side  of  the  sinus, 
connecting  that  membrane  to  the  arachnoid  and  pia 
mater. 

If  the  student  cut  through  one  side  of  the  dura  mater,  and  turn  it 
upwards  towards  the  middle  line,  he  will  observe  the  smooth  internal 
surface  of  the  dura  mater.  He  will  perceive  also  the  large  cerebral 
veins  filled  with  dark  blood,  passing  from  behind  forwards  to  open 
into  the  superior  longitudinal  sinus,  and  the  firm  connections  by 
means  of  these  veins  and  the  Pacchionian  bodies  between  the  dura 
mater  and  the  pia  mater.  If  he  separate  these  with  his  scalpel,  he 
will  see  a  vertical  layer  of  dura  mater  descending  between  the  hemi- 
spheres, and  if  he  draw  one  side  of  the  brain  a  little  outwards,  he  will 
distinctly  perceive  its  extent :  this  is  the  falx  cerebri. 

The  processes  of  dura  mater  which  are  sent  inwards 
towards  the  interior  of  the  skull,  are  the  faJx  eerehri, 
tentorium  eerebeUiy  and  falx  cerebelii. 

The  Palx  cerebri  (f^x,  a  sickle),  so  named  from  its 
sickle-like  appearance,  narrow  in  front,  broad  behind,  and 

*  Willis  lived  in  the  seventeenth  century :  he  was  a  great  defender 
of  the  opinions  of  Harvey. 

f  These  bodies  have  no  analogy  whatsoever  with  glands.  Their 
nature  and  use  are  but  imperfectly  known.  They  are  not  found  in 
infancy.  They  were  described  as  conglobate  glands  by  Pacchioni,  in 
an  epistolary  dissertation,  «  De  Glandulis  Conglobatis  Durae  Me« 
ningis  indeque  ortis  Lymphatids  ad  Piam  Matrem  productis,*' 
published  in  Rome,  in  1705. 
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forming  a  sharp  curved  edge  below,  is  attached  in  front  to 
tlie  crista  galli  process  of  the  ethmoid  bone,  and  behind 
to  the  tentorium  cerebelli. 

The  Tentorium  cerebeiH  (tentorium,  a  tentO  is  a  roof  of 
dura  mater,  thrown  across  the  cerebellum  ana  attached  to 
the  margin  of  the  petrous  portion  of  the  temporal  bone  at 
each  side,  to  the  transverse  ridge  of  the  occipital  bone, 
which  lodges  the  lateral  sinuses  behind,  and  to  the  clinoid 
processes  in  front.  It  supports  the  posterior  lobes  of  the 
cerebrum,  and  prevents  their  pressure  *  on  the  cerebellum 
leaving  only  a  small  opening  anteriorly,  for  the  transmission 
of  the  crura  cerebri. 

The  F'aix  cerebeUi  is  a  small  process  attached  to  the 
vertical  ridge  of  the  occipital  bone  beneath  the  lateral 
sinus,  and  to  the  tentorium.  It  is  received  into  the  indent- 
ation between  the  two  lobes  of  the  cerebellum. 

The  student  cannot  see  the  two  latter  processes  until  the  brain  is 
removed ;  but  he  should  consider  the  attachments  of  the  tentorium 
upon  the  dried  skull,  for  be  will  have  to  divide  it  in  the  removal  of 
the  brain.  He  should  now  proceed  to  that  operation,  for  which  pur- 
pose the  dura  mater  is  to  be  incised  all  round,  on  a  level  with  the 
section  through  the  skull,  and  the  scissors  are  to  be  carried  deeply 
between  the  hemispheres  of  the  brain  in  front,  to  cut  through  the 
anterior  part  of  the  falx ;  then  draw  the  dura  mater  backwards,  and 
leave  it  hanging  by  its  attachment  to  the  tentorium.  Raise  the 
anterior  lobes  of  the  brain  carefully  with  the  hand,  and  lift  the  olfac- 
tory bulbs  from  the  cribriform  fossae  with  the  handle  of  the  scalpeL 
Then  cut  across  the  two  optic  nerves  and  internal  carotid  arteries. 
Next  divide  the  infundibulum  and  third  nerve,  and  carry  the  knife 
along  the  margin  of  the  petrous  bone  at  each  side,  so  as  to  divide  the 
tentorium  near  its  attachment.  Cut  across  the  fourth,  fifth,  sixth, 
seventh,  and  eighth  nerves  in  succession  with  a  sharp  knife,  and  pass 
the  scalpel  as  far  down  as  possible  into  the  vertebral  canal,  to  sever  the 
spina]  cord,  cutting  first  to  one  ude  and  then  to  the  other,  in  order  to 
divide  the  vertebral  arteries  and  first  cervical  nerves.  Then  let  him 
press  the  cerebellum  gently  forwards  with  the  fingers  of  the  right 
hand,  the  hemispheres  being  supported  with  the  left,  and  the  brain 
will  roll  into  his  hand. 

We  shall  now  complete  the  description  of  the  dura  mater 
to  avoid  perplexing  the  student  by  recurring  to  it  in 
another  place ;  but  we  would  counsel  him  to  commence 

*  In  leaping  animals,  as  the  feline  and  canine  genera,  the  tento- 
rium forms  a  bony  tent. 
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the  examination  and  study  of  the  brain,  while  it  is  firm 
and  fresh.* 

The  layers  of  the  dura  mater  separate  in  several  situa- 
tions, so  as  to  form  irregular  channels  which  receive 
the  venous  blood.  These  are  the  sinuses  of  the  dura 
mater:  they  are  lined  in  their  interior  by  a  continua- 
tion of  the  lining  membrane  of  the  veins,  and  may  be 
arranged  into  two  groups: — 1st.  Those  situated  at  the 
upper  and  back  part  of  the  skull.  2d.  The  sinuses  at  the 
base  of  the  skull.     The  former  are,  the 

Superior  longitudinal  sinus, 
Inferior  longitudinal  sinus, 
Straight  sinus. 
Occipital  sinus. 
Lateral  sinuses. 

The  Superior  longitudinal  sinus  is  formed  by  the  split- 
ting of  the  layers  of  the  dura  mater  along  the  line  of 
attachment  of  the  falx  cerebri.  It  is  triangular  in  form,  is 
narrow  anteriorly,  and  increases  in  breadth  as  it  proceeds 
backwards.  It  terminates  at  the  middle  of  the  occipital 
bone,  by  dividing  into  the.  two  lateral  sinuses.  This 
sinus  sometimes  communicates  in  front  with  the  nasal 
veins  through  the  foramen  ccecum.  In  its  interior  are 
found  the  chordae  Willisii  above  described,  and  some 
Pacchionian  bodies.  The  cerebral  veins  opening  into  the 
superior  longitudinal  sinus  present  a  very  peculiar  disposi- 
tion :  they  enter  from  behind  forwards  directly  opposite  to 
the  venous  current  in  the  sinus,  and  so  obliquely  that  the 

*  Some  students  are  in  the  habit  of  attempting  to  harden  the  brain 
previously  to  commencing  its  dissection :  with  this  object  they  soak  it 
for  some  days  in  dilute  acid,  which  hardens  it  a  little  on  the  exterior, 
but  leaves  the  interior  to  decomposition ;  hence,  on  commencing  to 
dissect,  they  find  it  soft  and  pulpy,  and  perfectly  useless.  There  is  no 
satisfactory  mode  of  hardening  the  brain  but  by  immersing  it  in  pure 
alcohol  after  the  pia  mater  has  been  wholly  removed.  But  even  by 
this  plan  the  advantage  is  not  compensated  by  the  expense  which  has 
been  incurred;  for,  although  the  cerebral  substance  be  truly  hard  and 
rigid,  the  natural  colour  uid  texture  are  wholly  destroyed.  We  are 
quite  satisfied  from  a  practical  experience  of  some  years,  that  a  mode- 
rately fresh  brain  cannot  be  improved  by  any  artificial  means  for  the 
use  of  the  dissector.  The  brain  is  naturally  a  soft  organ,  then  let  the 
dissector  work  softly. 
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inner  wall  of  the  vein  is  enabled  to  perform  the  office  of  a 
valve,  and  prevent  the  reflux  of  the  blood  into  the  veins  in 
an  over-distended  condition  of  the  sinus. 

The  Inferior  longitudinal  sintu  is  much  smaller  than  the 
superior.  It  is  circular  in  its  form,  and  contained  within 
the  free  margin  of  the  falx  cerebri.  It  terminates 
posteriorly  in  the  straight  sinus  at  the  anterior  border  of 
the  tentorium. 

The  Straight  sinus  (fourth,)  is  the  sinus  of  the  tento- 
rium. It  receives  the  vense  Galeni  *  from  the  velum  in- 
terpositum,  and  runs  backwards  along  the  arch  of  the 
tentorium  to  the  termination  of  the  superior  longitudinal 
sinus. 

The  Occipital  sinus  is  a  small  venous  channel,  which 
collects  its  blood  from  around  the  foramen  magnum,  and 
ascends  along  the  fixed  border  of  the  falx  cerebelli,  to 
terminate  in  the  torcular  HerophilL 

The  Lateral  sinuses^  starting  from  the  termination  of 
the  superior  longitudinal,  curve  around  the  occipital  bone 
in  the  fixed  border  of  the  tentorium,  and  descend  on  each 
side  behind  the  base  of  the  petrous  bone  to  the  foramen 
lacerum  posterius,  where  th^y  pour  their  current  into  the 
internal  jugular  vein.  These  sinuses  rest  successively  on 
the  occipital  bone,  posterior  inferior  angles  of  the  parietal, 
temporal,  and  occipital  bones. 

The  point  of  termination  of  the  superior  longitudinal 
sinus  is  therefore  the  centre  of  convergence  of  the  straight 
and  occipital  sinuses,  and  the  starting  point  of  the  lateral 
sinuses.  Hence  it  is  named  the  conflux  of  the  sinuses  or 
torcular  Herophilu^ 

The  sinuses  of  the  base  of  the  skull  are,  the 

Cavernous, 
Inferior  petrosal, 
Circular, 

Superior  petrosal. 
Transverse. 

The  Cavernous  sinuses  are  so  named  from  presenting  a 
cellular  structure  in  their  interior.    They  are  placed  on 

•  CUudian  Galen,  chief  of  the  Greek  physicians  after  Hippocrates, 
was  bom  about  the  year  130. 

f  Torcular  (a  press),  from  a  supposition  entertained  by  the  older 
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the  side  of  the  sella  turcica,  receiving  the  ophthalmic 
veins  anteriorly,  and  terminating  posteriorly  in  the  inferior 
petrosal  sinuses. 

In  the  outer  wall  of  this  sinus  {fig*  20.)  are  situated 
the  third,  fourth,  and  ophthalmic  nerves,  and  in  the  inner 
wall  the  internal  carotid  artery,  sixth  nerve,  and  branches 
of  the  carotid  plexus.  These  parts  are  separated  from  the 
blood  of  the  sinus  only  by  its  lining  membrane. 

The  Inferior  petrosal  sinuses  are  the  continuations  of 
the  cavernous  smuses  backwards  along  the  lower  border 
of  the  petrous  bone  to  the  foramen  lacerum  posterius, 
where  they  open  with  the  lateral  sinuses  into  the  internal 
jugular  vems. 

The  remaining  sinuses  are  communicating  channels 
passing  between  the  preceding ;  thus, 

The  Circular  sinus  is  situated  in  the  sella  turcica,  sur- 
rounding the  pituitary  gland,  and  communicates  on  either 
side  with  the  cavernous  sinus. 

The  Superior  petrosal  sinus  runs  along  the  attached 
border  of  the  tentorium,  on  the  upper  margin  of  the 
petrous  bone,  and  establishes  a  communication  between 
the  cavernous  and  the  lateral  sinus  at  each  side. 

The  Transverse  sinus  (basilar,  anterior  occipital)  passes 
transversely  across  the  basilar  process  of  the  occipital 
bone,  formmg  a  communication  between  the  two  inferior 
petrosal  sinuses. 

The  sinuses  of  the  dura  mater  communicate  with  the 
exterior  of  the  skull  by  several  large  veins.  On  the 
summit  of  the  skull  a  considerable  vein  opens  into  the 
superior  longitudinal  sinus,  through  the  parietal  foramen* 
Behind  the  ear  a  large  vein  opens  into  the  lateral  sinus, 
through  the  mastoid  foramen ;  and,  at  the  base  of  the 
skull,  another  communicates  with  the  lateral  sinus  through 
the  posterior  condyloid  foramen. 

Tliey  communicate  also  very  freely  with  the  sinuses  of 
the  diploe. 


anatomists  that  the  columns  of  blood,  coming  in  different  directions, 
compressed  each  other  at  this  point. 

Herophilus  was  a  great  anatomist,  and  was  well  informed  on  many 
parts  of  the  human  structure:  he  lived  about  500  years  before 
Christ. 
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The  Arteries  of  the  dura  mater  are  the 
Anterior  meningeal  from  the  internal  carotid, 

Metlngrj^ff^}^"'"  *«  '"*«""»•  maxillary, 
Inferior  meningeal  from  the  ascending  pharyngeal  and 
occipital  arteries, 

Posterior  meningeal  from  the  vertebral. 

The  Nerves  are  derived  from  the  nervi  molles  of  the 
sympathetic,  the  Casserian  ganglion,  the  ophthalmic  nerve, 
and  sometimes  from  the  fourth  ;  they  are  given  off  while 
these  nerves  are  situated  by  the  side  of  the  sella  turcica. 
The  branches  of  the  ophthalmic  and  fourth  nerves  are  re- 
current, and  are  distributed  between  the  layers  of  the 
tentorium  as  far  as  the  lateral  sinus. 

Arachnoid  Membrane, 

The  Arachnoid  {a^aypfr^  —  t^(i(;y  like  a  spider's  web),  so 
named  from  its  extreme  tenuity,  is  the  serous  membrane 
of  the  cerebro-spinal  centre,  and,  like  other  serous  mem- 
branes, a  shut  sac.  It  envelopes  the  brain  and  spinal 
cord,  and  is  reflected  upon  the  inner  surface  of  the  dura 
mater,  giving  to  that  membrane  its  serous  investment. 

The  arachnoid  is  thin  and  transparent  on  the  upper 
surface  of  the  brain,  and  may  be  demonstrated  by  in- 
serting a  blowpipe,  and  injecting  beneath  it  a  stream  of 
air.  In  other  situations,  as  at  the  base  of  the  brain  and 
between  the  cerebellum  and  medulla  oblongata,  it  is  semi- 
transparent  and  dense  in  its  structure,  and  is  rendered 
very  evident  by  passing  across  from  one  convexity  to 
another.  In  inflammation  of  the  meninges,  this  mem. 
brane  is  oflen  thickened  ond  opake. 

The  arachnoid  is  attached  to  the  surface  of  the  pia 
mater  by  a  loose  cellular  tissue,  the  sub-arachnoidean. 
This  tissue  is  filamentous  at  the  base  of  the  brain,  be- 
tween the  hemispheres,  and  around  the  spinal  cord,  where 
the  arachnoid  is  disposed  very  loosely. 

The  Sub-arachnoidean  cellular  tissue  is  the  seat  of  an 
abundant  serous  secretion,  the  sub-arachnoiclean  fluxdy 
which  fills  all  the  vacuities  existing  between  the  arachnoid 
and  pia  mater,  and  distends  the  arachnoid  of  the  spinal 
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cord  80  completely,  as  to  enable  it  to  occupy  the  whole 
of  the  space  included  in  the  sheath  of  dura  mater. 

The  arachnoid  also  secretes  a  serous  fluid  from  its 
inner  surface,  which  is  small  in  quantity  compared  with 
the  sub-arachnoidean  liquid. 

It  does  not  enter  into  the  ventricles  of  the  brain,  as 
imagined  by  Bichat,  but  is  reflected  inwards  upon  the 
vense  Galeni  for  a  short  distance  only,  and  returns  upon 
those  vessels  to  the  dura  mater  of  the  tentorium.  It 
surrounds  the  nerves  as  they  originate  from  the  brain, 
and  forms  a  sheath  around  them  to  their  point  of  exit 
from  the  skull.  It  is  then  reflected  back  upon  the  inner 
surface  of  the  dura  mater.  The  cerebral  nerves  are  re- 
tained in  connection  with  the  brain  principally  by  this 
membrane,  so  that,  in  separating  it  from  the  brain,  the 
nerves  are  also  torn  away. 

There  are  no  vessels  apparent  in  the  arachnoid,  and  no 
nerves  have  been  traced  into  it. 

Pia  Mater, 

The  Pia  Mater  is  a  vascular  membrane  composed  of 
innumerable  vessels  held  together  by  a  thin  cellular  layer. 
It  invests  the  whole  surface  of  the  brain,  dipping  into  its 
convolutions,  and  forming  a  fold  in  its  interior  called 
velum  interpositum.  It  forms  folds  (choroid  plexuses), 
also,  in  other  situations,  as  in  the  fourth  ventricle,  and  in 
the  longitudinal  grooves  of  the  spinal  cord. 

This  membrane  differs  very  strikingly  in  its  structure 
in  different  parts  of  the  cerebro- spinal  axis.  Thus,  on 
the  surface  of  the  cerebrum,  in  contact  with  the  soft 
grey  matter  of  the  brain,  it  is  excessively  vascular,  form- 
ing remarkable  loops  of  anastomoses  between  the  convo- 
lutions, and  distributing  multitudes  of  minute  straight 
vessels  to  the  grey  substance.  In  the  substantia  perforata^ 
again,  and  locus  perforatus,  it  gives  off  tufls  of  small 
arteries,  which  pierce  the  white  matter  to  reach  the  grey 
substance  in  the  interior.  But,  upon  the  crura  cerebri, 
pons  Varolii,  and  spinal  cord,  its  vascular  character  seems 
almost  lost.  It  has  become  a  dense  fibrous  membrane, 
difficult  to  tear  off,  and  forming  the  proper  sheath  of  the 
spinal  cord. 

The  pia  mater  is  the  nutrient  membrane  of  the  brain. 
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and  derives  its  blood  from  the  internal  carotid  and  verte- 
bral arteries. 

Its  Nerves  are  the  minute  filaments  of  the  sympathetic, 
which  accompany  the  branches  of  the  arteries. 

The  Arteries  of  the  brain  maintain  a  remarkable  com- 
munication at  its  base,  which  is  called  the  Circlet^  Willis. 
If  the  arachnoid  membrane  be  removed,  and  the  connec- 
tions of  the  pia  mater  slightly  separated,  these  vessels 
may  be  distinctly  seen  and  examined. 

At  the  fissure  of  Sylvius  the  internal  carotid  artery  will 
be  seen  to  divide  into  three  branches  :  — 

Anterior  cerebral. 
Middle  cerebral. 
Posterior  communicating. 

The  Anterior  cerebral  artery  passes  forwards  in  the 
great  longitudinal  fissure  between  the  two  hemispheres  of 
the  brain  ;  then  curves  backwards  along  the  corpus  callo- 
sum,  and  inosculates  with  the  posterior  cerebral  artery. 
It  gives  branches  to  the  inner  surface  of  the  hemispheres. 
The  two  anterior  cerebral  arteries  are  connected  soon 
after  their  origin  by  a  short  anastomosing  trunk,  the  an^ 
terior  communicating. 

The  Middle  cerebral  artery  passes  outwards  along  the 
fissure  of  Sylvius,  and  divides  into  several  large  branches, 
which  supply  the  anterior  and  middle  lobes.  Near  its 
origin  it  gives  off  the  numerous  small  branches  which 
enter  the  substantia  perforata. 

The  Posterior  communicating  artery^  very  variable  in 
size,  sometimes  double,  and  sometimes  altogether  absent, 
passes  backwards  and  inosculates  with  the  posterior  cere- 
bral, a  branch  of  the  basilar. 

Commencing  at  the  posterior  extremity  of  the  base  of 
the  brain,  the  two  Vertebral  arteries  will  be  seen  con- 
verging to  the  inferior  border  of  the  pons  Varolii,  where 
they  form  the  Basilar,  llie  vertebrals  are  oflen  unequal 
in  size,  one  being  much  larger  than  the  other.  Their 
branches  within  the  skull  are, 

Anterior  spinal, 
Posterior  spinal, 
Posterior  meningeal, 
Inferior  cerebellar. 
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The  Anterior  spinal  is  a  small  artery  which  unites  with 
its  fellow  of  the  opposite  side,  and  forming  a  common 
trunk,  descends  on  the  anterior  aspect  of  the  spinal  cord 
to  the  Cauda  equina,  where  it  is  distributed. 

The  Posterior  spinal  winds  around  the  medulla  ob- 
longata to  the  posterior  aspect  of  the  cord,  and  descends 
on  either  side  nearly  as  far  as  the  cauda  equina,  com- 
municating very  freely  with  the  spinal  branches  of  the 
intercostal  arteries. 

The  Posterior  meningeal,  often  a  branch  of  the  inferior 
cerebellar,  is  distributed  to  the  dura  mater. 

The  Inferior  cerebellar  arteries  wind  around  the  upper 
part  of  the  medulla  oblongata  to  the  under  surface  of  the 
cerebellum,  to  which  they  are  distributed.  This  artery 
gives  off  a  small  branch  which  accompanies  the  seventh 
pair  of  nerves  into  the  meatus  auditorius  internus. 

Tlie  Basilar  artery,  so  named  from  its  position  at  the 
base  of  the  skull^  runs  forwards  to  the  upper  border  of  the 
pons  Varolii,  where  it  divides  into  four  ultimate  branches, 
two  to  either  side.  While  resting  against  the  pons,  it 
gives  off  several  transverse  branches  to  the  crura  cerebelli. 
Its  branches  are, 

Transverse, 
Superior  cerebellar, 
Posterior  cerebral. 

The  Superior  cerebellar  supplies  the  upper  surface  of 
the  cerebellum,  and  inosculates  with  the  inferior  cere- 
bellar. 

The  Posterior  cerebral  passes  off  on  either  side  to  the 
posterior  lobes  of  the  cerebrum,  and  communicates  on  the 
corpus  callosum  with  the  anterior  cerebral  arteries.  It  is 
separated  from  the  superior  cerebellar  artery,  by  the  third 
nerve,  and  is  in  close  relation  with  the  fourth,  in  its  course 
around  the  crus  cerebri.  Anteriorly  near  its  origin,  it 
gives  off  a  tuft  of  small  vessels,  which  enter  the  locus  per- 
A)ratus,  and  it  receives  the  posterior  communicating  arteries 
from  the  internal  carotid. 

The  communications  established  between  the  anterior 
cerebral  arteries  in  front,  and  the  internal  carotids  and 
posterior  cerebral  arteries  behind,  by  the  communicating 
arteries,  constitute  the  Circle  of  Willis.    Were  we  called 
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upon  to  answer  how  this  circle  was  formed,  we  should  say 
by  the  anterior  communicating,  anterior  cerebral  arteries, 
and  internal  carotids ;  posterior  communicating,  postericM* 
cerebrals,  and  basilar  artery. 

The  Circle  of  Willis  includes  within  its  area,  several 
parts  of  the  base  of  the  brain,  which  should  also  be  attended 
to.  They  may  probably  be  more  advantageously  explained 
in  a  diagram,  thus  :  — 

Anterior  communicating. 
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s^                   optic  nerves.  ^^. 
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The  Cerebro-spinal  axis  or  centre  consists  of  the 
brain  and  spinal  cord.  The  JEncephalon  (sv  Ke(pa>.vi,  within 
the  head,)  or  contents  of  the  skull,  are  the  cerebrum^  cere- 
bellum,  medulla  oblongata,  and  membranes. 

To  form  a  just  conception  of  these  structures,  it  is 
necessary  that  the  principle  of  development  should  be 
briefly  explained. 

Development  of  Cerebro-spinal  Axis  in  Animals, 

The  centre  of  the  nervous  system  in  the  lowest  animals 
possessed  of  a  lengthened  axis,  presents  itself  in  the  form 
of  a  double  cord.  A  step  higher  in  the  animal  scale,  and 
knots  or  ganglia  are  developed  upon  one  extremity  of  this 
cord ;  such  is  the  most  rudimentary  condition  of  the  brain 
in  the  lowest  forms  of  vertebrata.  In  the  lowest  fishes 
the  anterior  extremity  of  the  double  cord  displays  a  suc- 
cession of  five  pairs  of  ganglia.     The  higher  fishes  and 
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amphibia  appear  Co'  have  a  different  disposition  of  these 
primitive  ganglia.  The  first  two  have  become  fused  into 
a  single  ganglion,  and  then  follow  only  three  pairs  of 
symmetrical  ganglia.  But  if  the  larger  pair  be  unfolded 
after  being  hardened  in  alcohol,  it  will  then  be  seen  that 
the  whole  number  of  ganglia  exists,  but  that  four  have 
become  concealed  by  a  thin  covering  that  has  spread 
across  them.  This  condition  of  the  brain  carries  us 
upwards  in  the  animal  scale  even  to  mammalia;  e.g.,  in  the 
dog  or  cat  we  find,  first  a  single  ganglion,  the  cerebellum, 
then  three  pairs  following  each  other  in  succession  ;  and  if 
we  unfold  the  middle  pair,  we  shall  be  at  once  convinced 
that  it  is  indeed  composed  of  two  pairs  of  primitive  ganglia 
concealed  by  an  additional  development.  Again  it  will  be 
observed,  that  the  primitive  ganglia  of  opposite  sides,  at 
first  separate  and  disjoined,  become  connected  by  means 
of  transverse  fibres  of  communication  (commissures^  com- 
missuray  a  joining).  The  office  of  these  commissures  is 
the  association  in  function  of  the  two  symmetrical  por- 
tions. Hence  we  arrive  at  the  general  and  important 
conclusion,  that  the  brain  among  the  lower  animals  con- 
sists of  primitive  cords  y  primitive  ganglia  upon  those  cords, 
and  commissures  which  connect  the  substances  of  the 
adjoining  ganglia,  and  associate  their  actions.  Let  us  now 
turn  to  the 

Development  of  the  Cerebro^spinal  Axis  in  Man, 

The  earliest  indication  of  the  spinal  cord  in  man  ex- 
hibits a  pair  of  minute  longitudinal  filaments  placed  side 
by  side.  Upon  these  towards  the  anterior  extremity  five 
pairs  of  minute  swellings  are  observed,  not  disposed  in  a 
straight  line  as  in  fishes,  but  curved  upon  each  other  so  as 
to  correspond  with  the  direction  of  the  future  cranium. 
The  posterior  pair  soon  becomes  cemented  upon  the 
middle  line,  forming  a  single  ganglion  ;  the  secohd  pair  also 
unite  with  each  other  ;  the  third  and  fourth  pairs,  at  first 
distinct,  are  speedily  veiled  by  a  lateral  development, 
which  arches  backwards  and  conceals  them ;  the  anterior 
pairs,  at  first  very  small,  decrease  in  size  and  become 
almost  lost  in  the  increased  development  of  the  preceding 
pairs. 

We  see  here  a  chain  of  resemblances  corresponding 
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with  the  progressive  development  observed  in  the  lower 
animals ;  the  human  brain  is  passing  through  the  phases 
of  improving  development,  which  distinguishes  the  lowest 
from  the  lower  creatures :  and  we  are  naturally  led  to 
the  same  conclusions  with  regard  to  the  architecture  of 
the  human  brain,  that  we  were  led  to  establish  as  the 
principle  of  development  in  the  inferior  creatures  —  that 
it  is  composed  of  primitive  eardsy  primitive  gangUa  upon 
those  cords,  commissures  to  connect  tliose  ganglia,  and 
developments  from  those  ganglia. 

In  the  adult,  the  primitive  hnffitudinal  cords  have  be- 
come cemented  together,  to  form  the  spinal  cord.  But, 
at  the  upper  extremity,  they  separate  from  each  other 
under  the  name  of  crura  cerebri.  The  Jirst  pair  of  gangUa 
developed  from  the  primitive  cords,  have  grown  into  the 
cerebellum  ;  the  second  pair  (the  optic  lobes  of  animals) 
have  become  the  corpora  quadrigemina  of  man.  Tlie 
third  pairy  the  optic  thalamic  and  ihefourihj  the  corpora 
striata^  are  the  basis  of  the  hemispheres^  which,  the  merest 
lamina  in  the  fish,  has  become  the  largest  portion  of  the 
brain  in  man.  And  the  fifth  pair  (olfactory  lobes),  so 
large  in  the  lowest  forms,  has  dwindled  into  the  olfactory 
buU>s  of  man. 

Cerebrum. 

The  Cerd^rum  is  divided  into  two  hemispheres  by  the 
great  longitudinal  fissure,  which  lodges  the  falx  cerebri, 
and  marks  the  original  development  of  the  brain  by  two 
symmetrical  halves. 

Each  hemisphere,  upon  its  under  surface,  admits  of  a 
division  into  three  lobes,  anterior,  middle,  and  posterior. 
The  anterior  lobe  rests  upon  the  roof  of  the  orbit,  and  is 
separated  from  the  middle  by  the  fissure  of  Sylvius.  * 
The  middle  lobe  is  received  into  the  middle  fossa,  in  the 
base  of  the  skull,  and  is  separated  from  the  posterior  by 
a  slight  impression  produced  by  the  ridge  of  the  petrous 
bone.     The  posterior  lobe  is  supported  by  the  tentorium. 

*  James  Dubois,  a  celebrated  professor  of  anatomy  in  Paris,  where 
he  succeeded  Vidius  in  1550*  although  known  much  earlier  by  his 
works  and  discoveries,  but  particularly  by  his  violence  in  the  defence 
of  Galen.     His  name  was  Latinised  to  Sylvius. 
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If  the  upper  part  of  one  hemisphere  be  removed  with 
a  scalpel,  a  centre  of  white  substance  will  be  observed, 
surrounded  by  a  narrow  border  of  grey,  which  follows  the 
depressions  of  the  convolutions,  and  presents  a  zig-zag 
outline.     This  appearance  is  called  centrum  ovale  minus. 

The  brain  is  composed  of  these  two  substances,  the 
white  and  grey.  The  white,  ox  meduUary  substance^  forms 
the  great  bulk  of  the  cerebro-spinal  axis.  It  is  distinctly 
fibrous  in  structure,  and,  when  hardened  in  alcohol,  may 
be  easily  split  in  the  course  of  its  fibres.  When  cut 
across  in  the  firesh  brain,  as  in  the  section  showing  the 
centrum  ovale  minus,  it  will  be  found  studded  with  small 
vascular  points  {jnmcta)j  which  are  the  divided  cylinders 
of  minute  arteries  and  veins. 

The  gre^y  or  cortical  substance  (cineritious),  forms  a  thin 
layer  of  equal  thickness  over  the  whole  surface  of  the 
cerebrum  and  of  the  cerebellum ;  hence  its  denomination, 
cortical  {cortex^  bark).  It  is  sofler  than  the  medullary 
substance,  and  homogeneous  in  structure.  It  is  also  more 
vascular,  receiving  a  prodigious  number  of  minute  straight 
arteries  from  the  pia  mater.  Hence  it  is  denominated 
the  formative  substance  by  Gall  and  Spurzheim,  as  being 
the  nidus  of  support  to  the  vessels,  which  are  the  source 
of  nutrition  to  itself  as  well  as  to  the  medullary  substance. 
The  grey  substance  is  found  also  in  other  situations  than 
the  surface,  viz.  in  the  interior  of  primitive  ganglia  of  the 
cerebrum,  the  corpora  striata,  and  thalami  optici,  in  the 
tuber  cinereum  at  the  base  of  the  brain,  in  the  commissura 
mollis  of  the  third  ventricle^  in  the  floor  of  the  fourth 
ventricle,  in  the  centre  of  each  lobe  of  the  cerebellum, 
each  corpus  olivare,  &c.  It  also  exists  in  the  interior  of 
the  spinal  cord  and  crura  cerebri,  but  of  a  much  darker 
colour  than  elsewhere.  Indeed,  the  dark  appearance  in 
the  centre  of  the  section  of  the  crus  cerebri,  is  termed 
"  locus  niger" 

Now  separate  carefully  the  two  hemispheres  of  the 
cerebrum,  and  a  broad  band  of  white  substance  will  be 
seen  to  connect  them.  Remove  the  upper  part  of  each 
hemisphere  with  a  knife  to  a  level  with  this  white  layer. 
The  appearance  resulting  fVom  this  section  is  the  centrum 
ovale  m^us. 

The  Centrum  ovale  majus  is  the  large  centre  of  white 
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substance  presented  to  the  view  on  the  removal  of  the 
upper  part  of  each  hemisphere  ;  it  is  surrounded  by  the 
thin  stratum  of  grey  substance,  which  follows  in  a  zigzag 
line  all  the  convolutions  and  the  fissures  between  them. 
In  the  middle  of  the  centrum  ovale  majus  is  the  broad 
band  which  connects  the  two  hemispheres  to  each  other^ 
the  corpus  callosum. 

The  Corpus  callosum  (/tg»  24.  1. 1.  Jig.25.  l.)  (eallotus, 
hard)  is  a  dense  layer  of  transverse  fibres,  connecting  the 
two  hemispheres,  and  approaching  nearer  to  the  anterior 
than  to  the  posterior  extremity  of  the  brain.  Anteriorly 
it  forms  a  rounded  border  (^g.  25.  2.),  and  may  be  traced 
downwards  to  the  base  of  the  brain,  m  firont  of  the  com- 
missure of  the  optic  nerves.  Posteriorly  it  forms  a  thick 
rounded  fold  (fig,  25.  3.),  which  is  continuous  with  the 
fornix. 

Beneath  the  posterior  rounded  border  of  the  corpus 
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*  Fig.  24.  A  diagram,  representing  a  transverse  section  of  the 
brain. 

Nos.  1.  1.  The  corpus  callosum,  or  great  commissure  of  the  hemi- 
spheres, extending  transversely  into  each  hemisphere.  2.  The  raph^ 
a  linear  depression  between  two  slightly  elevated  ridges.  3.  S.  The 
lateral  ventricles.  4.  The  space  between  the  two  layers  of  the  septum 
lucidum,  called  the  fiflh  ventricle.  5.  5.  The  fornix.  6.  6.  The 
thin  edges  of  the  fornix,  called  corpora  fimbriata.  7.  The  velum  in- 
terpositum.  8.  8.  The  plexiform  borders  of  the  velum  interpositum, 
called  choroid  plexuses.  9.  9.  The  thalami  optici.  10.  The  space 
between  the  two  thalami,  called  third  ventricle.  11.  The  grey  com- 
missure of  the  thalami  optici,  called  middle  commissure,  or  commis- 
sura  mollis  of  the  third  ventricle.  12.  The  line  of  the  base  of  the 
brain. 


LATERAL   VENTRICLES.  ^iS 

callosura,  is  the  transverse  fissure  of  the  brain,  which 
extends  beneath  the  hemispheres  from  the  fissure  of 
Sylvius  on  one  side,  to  that  on  the  opposite  side  of  the 
brain.  It  is  through  this  fissure  that  the  pia  mater  com- 
municates with  the  velum  interpositum  (^fig*  25.  8.).  And 
it  was  here  that  Bichat  conceived  that  the  arachnoid 
entered  into  the  ventricles ;  hence  it  is  also  named  the 
fissure  of  Bichdt 
•  Along  the  middle  line  of  the  corpus  callosum,  is  the 
raph^  (Jig,  24.  2.),  a  linear  depression  between  two  slightly 
elevated  longitudinal  bands ;  and,  on  either  side  of  the 
raphS,  may  be  seen  the  linets  trafisversce,  which  mark  the 
direction  of  the  fibres  of  which  the  corpus  callosum  is 
composed. 

The  corpus  callosum  is  the  commissure  of  the  hemi- 
spheres. 

If  an  incision  be  made  through  the  corpus  callosum  on  either  side 
of  the  raph^,  two  irregular  cavities  will  be  opened,  which  extend 
from  one  extremity  of  the  hemispheres  to  the  other :  these  are  the 
lateral  ventricles.  To  expose  them  completely  the  upper  boundary 
should  be  removed  with  the  scissors. 

.  Each  Lateral  ventricle  is  divided  into  a  central  cavUt/f 
and  three  smaller  cavities  called  comua.  The  anterior 
comu  projects  forwards  into  the  anterior  lobe ;  the  middle 
comu  descends  into  the  middle  lobe ;  and  the  posterior 
comu  passes  backwards  into  the  posterior  lobe. 

The  central  cavity  (fig*  24?.  3.  3.)  is  triangular  in  its 
form,  being  bounded  above  (roof)  by  the  corpus  callo.* 
sum.  It  is  separated  from  the  opposite  ventricle  by  the 
septum  lucidum,  and  its  fioor  is  formed  by  the  following 
parts,  taken  in  their  order  of  position  from  before  back- 
wards:— 

Corpus  striatum. 
Tenia  semicircularis, 
Thalamus  opticus, 
Choroid  plexus. 
Corpus  fimbriatum. 
Fornix. 

The  Corpus  striatum  is  so  named  from  the  striated  lines 
of  white  and  grey  matter  which  are  seen  upon  cutting 
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into  its  substance.  It  is  grey  on  the  exterior,  and  of  a 
pyriform  shape.  The  broad  end,  directed  forwards,  rests 
against  the  corpus  striatum  of  the  opposite  side;  the 
small  end,  backwards,  is  separated  from  its  fellow  by  the 
interposition  of  the  thalami  optici. 

The  corpus  striatum  is  the  superior  gan^ion  of  the 
cerebrum. 

The  Tenia  semicircularis  (tenia^  a  JiUet)  is  a  narrow 
band  of  medullary  substance,  extending  along  the  pos- 
terior border  of  the  corpus  striatum,  and  serving  as  a 
bond  of  connection  between  that  body  and  the  thalamus 
opticus. 

It  is  partly  concealed  by  a  large  vein  (vevM  corporis 
striata),  formed  by  small  vessels  from  the  corpus  striatum 
and  thalamus  opticus.  This  vein  terminates  in  the  venae 
Galen  i. 

The  vein  is  also  overlaid  by  a  yellowish  band,  a  thick- 
ening of  the  lining  membrane  of  the  ventricle.  This  was 
first  noticed  and  described  by  Tarinus,  under  the  name 
of  the  homy  hand.  We  may,  therefore,  term  it  tenia 
Tarinu  • 

The  Thalamus  opticus  (thalamtiSf  a  bed)  is  an  oblong 
body,  having  a  thin  coating  of  white  substance  on  its  sur« 
face ;  it  has  received  its  name  from  being  the  origin  of 
the  optic  nerve.  It  is  the  inl'erior  ganglion  of  the  cere- 
brum. The  border  only  of  the  thalamus  is  seen  in  the 
floor  of  the  lateral  ventricle.  We  shall,  therefore,  defer 
its  further  description  until  we  can  examine  it  in  its  entire 
extent. 

The  Choroid  plexus  (%opfoy-^fiSoc,  resembling  the  chorion) 
is  a  vascular  fringe  extending  obliquely  across  the  floor  of 
the  lateral  ventricle,  and  sinking  into  the  middle  cornu. 
Anteriorly  it  is  small  and  tapering,  and  communicates 
with  the  choroid  plexus  of  the  opposite  ventricle,  through 
a  large  oval  opening,  the  foramen  of  Munro. 

This  foramen  {fig* 25.  9.)  maybe  distinctly  seen  by 
pulling  slightly  on  the  plexus,  and  pressing  aside  the 
septum  lucidum   with  the   handle  of  the  knife.     It  is 

*  Peter  Torin,  a  French  anatomist :  bis  work,  entitled  '<  Adrer- 
saria  Anatomica,*'  was  published  in  1750. 
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situated  between  the  under  surface  of  the  fornix,  and  the 
anterior  extremities  of  the  thalami  optici^  and  forms  a 
transverse  communication  between  the  lateral  ventricles, 
and  below  with  the  third  ventricle. 

The  choroid  plexus  is  variable  in  its  appearance,  and 
sometimes  presents  groups  and  clusters  of  small  serous 
cysts,  which  have  been  mistaken  for  hydatids. 

The  Corpus  fimbriatum  {Jig,  24<.  6.)  is  a  narrow  white 
band,  which  is  situated  immediately  behind  the  choroid 
plexus,  and  extends  with  it  into  the  descending  cornu  of 
the  lateral  ventricle.  It  is  the  lateral  thin  edge  of  the 
fornix. 

The  Fornix  is  a  white  layer  of  medullary  substance,  of 
which  a  portion  only  is  seen  in  this  view  or  the  ventricle.  ' 

The  Anterior  cornu  is  triangular  in  its  form,  sweeping 
outwards,  and  terminating  in  a  point  in  the  anterior  lobe 
of  the  brain,  at  a  short  distance  only  from  its  surface. 

The  Posterior  cornu  or  digital  cavity  curves  inwards,  as 
it  extends  into  the  posterior  lobe  of  the  brain,  and  likewise 
terminates  near  to  the  surface.  An  elevation  correspond- 
ing with  a  deep  sulcus  between  two  convolutions  projects 
into  the  floor  of  this  cornu,  and  is  called  hippocampus 
minor. 

The  middle  or  descending  cornuy  in  descending  into  the 
middle  lobe  of  the  brain,  forms  a  very  considerable  curve, 
and  alters  its  direction  several  times  as  it  proceeds.  Hence 
it  is  described  as  passing  backwards  and  outwards  and 
downwards,  and  then  turning  forwards  and  inwards.  This 
complex  expression  of  a  very  simple  curve  has  given  birth 
to  a  symbol  formed  of  the  primary  letters  of  these  various 
letters,  and  by  means  of  this  the  student  recollects  with 
ease  the  course  of  the  cornu,  bodfi.  It  is  the  largest  of 
the  three  cornua. 

The  middle  cornu  aliould  now  be  laid  open  by  inserting  the  tittle 
finger  into  its  cavity,  and  making  it  serve  as  a  director  for  the  scalpel 
in  cutting  away  the  side  of  the  hemisphere,  so  as  to  expose  it  com- 
pletely. 

Its  Superior  boundary  is  formed  by  the  under  surface 
of  the  thalamus  opticus,  upon  which  are  the  two  projections 
called  corpus  geniculatum  internum  and  externum,  and 
the  inferior  waU  by  the  various  parts  which  are  often 
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aiM^n  of  as  the  contents  of  the  middle  cornu :  these  are 
the 

Hippocampus  major, 
Pes  hippocampi, 
Pes  accessorius, 
Corpus  fimbriatum, 
Choroid  plexus, 
Fascia  dentata. 
Transverse  fissure. 

.  The  Hippocampus  major  or  comu  Ammanis,  so  called 
from  its  resemblance  to  a  ram's  horn,  the  famous  crest  of 
Jupiter  Ammon^  is  a  considerable  projection  from  the  in- 
ferior wall,  and  extends  the  whole  length  of  the  middle 
comu.  Its  extremity  is  likened  to  the  clubfoot  of  some 
animal,  from  its  presenting  a  number  of  knuckle-like  ele- 
vations upon  the  surface :  hence  it  is  named  pes  hippa- 
campi. 

The  hippocampus  major  is  the  termination  of  the  lateral 
edge  of  the  hemisphere,  which  in  this  situation  is  very 
much  attenuated  and  rolled  upon  itself.  If  it  be  cut  across, 
it  will  be  seen  to  resemble  the  extremity  of  a  convoluted 
scroll,  consisting  of  alternate  layers  of  white  and  grey 
substance.  The  hippocampus  major  is  continuous  supe- 
riorly with  the  fornix  and  corpus  callosum^ 

The  Pes  accessorius  is  a  swelling  somewhat  resembling 
the  hippocampus  major,  but  smaller  in  size :  it  is  situatea 
on  the  outer  wall  of  the  cornu,  and  is  frequently  absent. 

The  Corpus  Jimhriatum  is  the  narrow  white  band  which 
is  prolonged  from  the  central  cavity  of  the  ventricle,  and 
is  attached  along  the  inner  border  of  the  hippocampus 
major  to  its  termination. 

Fascia  dentata, — If  the  corpus  fimbriatum  be  carefully 
raised  a  narrow  serrated  band  of  grey  substance  will  be 
seen  beneath  ft :  this  is  the  fascia  dentata. 

Beneath  the  corpus  fimbriatum  will  be  likewise  seen 
the  transverse  fissure  of  the  brain,  which  has  been  before 
dexribed  as  stretching  from  the  fissure  of  Sylvius  on  one 
side,  ikcross  to  the  same  fissure  on  the  opposite  side  of  the 
brain.  It  is  through  this  fissure  that  the  pia  mater  com-^ 
inunicates  with  the  choroid  plexus^  and  the  latter  obtains 
Its  supply  of  blood.     The  fissure  is  bounded  on  one  side 


by  the  corpus  fimbriatuna,  and  on  tlie  other  by  the  under 
surface  of  the  thalamus  opticus. 

The  internal  boundary  of  the  lateral  ventricle  is  the 
septum  lucidum  {Jig.  25-  7.).  This  septum  b  thin  and  semi* 
transparent,  and  consists  of  two  laminee  of  cerebral  sub- 
stance attached  above  to  the  under  surface  of  the  corpus 
callosuin  at  its  anterior  part,  and  below  to  the  fornix. 
Between  the  two  layers  is  a  narrow  space,  the  Jijih  ven- 
tricle (fig.  24<.  4.),  wnich  is  lined  by  a  proper  membrane. 

The  Fij&i  ventricle  may  be  shown,  by  snipping  through 
the  septum  lucidum  transversely  with  the  scissors. 

Ilie  corpus  callosum  should  now  be  cut  bitoss  towards  its  anleiioi 
extremity,  sad  the  two  ends  carefully  dissected  away.  The  anterior 
portion  will  be  retained  ouly  by  the  Beptum  lucidum,  but  the  pos- 
terior will  be  found  incorporated  with  the  white  layer  beneath,  which 
is  the  fortiii. 

The  fornix  (fig.  2*.  5. 5.  ^.  25.  i.)  (arch,)  is  a  tri- 
angular lamina  of  white  substance,  broad  behind,  and  ex- 
tending into  each  lateral  ventricle,  and  narrow  in  front, 
where  it  terminates  in  two  crura  (fig.25.  s.),  which  arch 
Fig.  2S.» 


*  Fig.  25.  A  diagram  representing  the  longitudinal  section  of  the 
brain  between  the  two  heuiiBpheres. 

No.  1.  The  corpus  callosum.  2.  Its  anterior  extremity  turning 
downwards  ta  tmnioale  at  the  base  of  the  brain.  3.  Its  posterior 
extremity,  much  larger  thau  the  anterior,  forms  a  rounded  border, 
wbicb  is  continuous  with  4.  The  fornix.  6.  The  two  crura  of  the 
fbrnii,  terminaiiDg  in  6.  The  two  corpora  albicantia.  7.  Ibe  septum 
u  5 
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downwards  to  the  base  of  the  brain.  The  two  crura 
descend  through  the  foramen  commune  anterius  of  the 
third  ventricle,  and  terminate  in  the  corpora  aUncantia^  6. 
Opening  transversely  beneath  these  two  crura,  just  as  they 
are  about  to  arch  downwards  is  X\\^  foramen  ofMunro^  9., 
through  which  the  two  lateral  ventricles  communicate,  and 
the  choroid  plexuses  are  connected  anterioriy. 

The  lateral  thin  edges  of  the  fornix  are  continuous  pos- 
teriorly with  the  concave  border  of  the  hippocampus 
major  at  each  side,  and  form  the  narrow  white  band  called 
corpvis fimbriatum.  In  the  middle  line  the  fornix  is  con- 
tinuous with  the  corpus  callosum,  and  at  each  side  with 
the  hippocampus  major  and  minor. 

Upon  the  under  surface  of  the  fornix  towards  its  pos- 
terior part,  some  transverse  lines  are  seen  passing  between 
the  diverging  lateral  fasciculi :  this  appearance  is  termed 
the  lyray  from  a  fancied  resemblance  to  the  strings  of  a 
harp. 

The  fornix  may  now  be  reniOved  by  dividing  it  across  anteriorly, 
and  turning  it  backwards,  at  the  same  time  separating  its  lateral 
connections  with  the  hippocampi.  If  the  student  examine  its  under 
surface  he  will  perceive  the  lyra  above  described. 

Beneath  the  fornix  is  the  Velum  interpositum  (Jig-  24<.  7. 
Jig.  25.  8.),  a  reflection  of  pia  mater  introduced  into  the 
interior  of  the  brain,  through  the  transverse  fissure. 

This  velum  is  connected  at  either  side  with  the  choroid 
plexus,  and  contains  within  its  two  layers  two  large  veins, 
the  VencB  Galeni  (Jlg.25.  lo.),  which  receive   the  blood 

lucidum.  8.  The  velum  interpositum.  9.  The  foramen  of  Munro. 
10.  The  venas  Galeni,  escaping  through  the  fissure  of  Bichat  to  enter 
the  straight  sinus.  11.  The  third  ventricle.  12.  Section  of  the 
anterior  commissure.  13.  Section  of  the  middle  commissure,  com- 
missura  mollis.  14.  Section  of  the  posterior  commissure.  15.  The 
foramen  commune  anterius,  or  space  between  the  anterior  and  middle 
commissure,  leading  downwards  in  the  direction  of  the  arrow,  between 
the  crura  of  the  fornix  to  the  infundibulum  :  hence  it  is  also  named, 
iter  ad  infundibuluni.  16.  The  pituitary  gland.  17.  The  foramen 
commune  posterius.  1 8.  The  cut  edge  of  the  corpora  quadrigemina, 
which  forms  the  superior  boundary  of  the  iter  a  tertio  ad  quartum 
ventriculum,  leading  from  the  third  (11.)  into  the  fourth  ventricle 
19.  20.  The  corpora  quadrigemina.  21.  The  crus  cerebri  of  the  right 
bide.  22.  Section  of  the  pons  Varolii.  23.  Section  of  the  medulla 
oblongata. 
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from  the  ventricles,  and  terminate    posteriorly   in    the 
straight  sinus. 

Upon  the  under  surface  of  the  velum  interpositum,  are 
two  fringe-like  bodies  which  project  into  the  third  ven- 
tricle. These  are  the  choroid  plexuses  of  the  third  veri' 
tricle. 

If  the  yelum  interpositum  be  raised  and  turned  back,  an  operation 
which  must  be  conducted  with  care,  particularly  at  its  posterior  part, 
where  it  invests  the  pineal  gland,  the  thalami  optici  and  the  cavity  of 
the  third  ventricle  will  be  exposed. 

The  Thalami  optici  {Jig*  24.  9. 9.)  are  two  rounded 
oblong  bodies  of  a  white  colour  superficially,  inserted 
between  the  two  diverging  portions  of  the  corpora  striata. 
In  the  middle  line  a  fissure  exists  between  them,  which  is 
called  the  third  ventricle.  Posteriorly  and  inferiorly,  they 
form  the  superior  wall  of  the  descending  cornu,  and 
present  two  rounded  elevations  called  corpus  geniculatum 
externum  and  internum.  The  corpus  geniculatum  externum 
is  the  larger  of  the  two,  and  of  a  greyish  colour ;  it  is  the 
principal  origin  of  the  optic  nerve. 

Inferiorly,  the  thalami  are  connected  with  the  corpora 
albicantia  by  means  of  two  white  bands,  which  appear  to 
originate  in  the  white  substance  uniting  the  thalami  to  the 
corpora  striata. 

In  their  interior  the  thalami  are  composed  of  white 
fibres  mixed  with  grey  substance.  They  are  essentially 
the  inferior  ganglia  of  the  hemispheres. 

The  Third  ventricle  {fig.  24-.  10.^^.25.  ii.  ii.)  is  the 
fissure  between  the  thalami  optici  and  corpora  striata.  It 
is  bounded  above  by  the  under  surface  of  the  velum  inter- 
positum^ from  which  are  suspended  the  choroid  plexuses 
of  the  third  ventricle. 

Its  Floor  is  formed  by  the  anterior  termination  of  the 
corpus  callosum,  the  tuber  cinereum,  corpora  albicantia, 
and  locus  perforatus. 

Its  sides  are  formed  by  the  thalami  optici  and  part  of 
the  corpora  striata. 

Anteriorly^  it  is  bounded  by  the  anterior  commissure 
and  crura  of  the  fornix,  and  posteriorly  by  the  posterior 
commissure  and  aqueduct  of  Sylvius. 

The  third  ventricle  is  crossed  by  three  commissures, 
the  anterior,  middle,  and  posterior;  and  between  these 
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are  two  spaces,  called  foramen  commune  anterius  and 
foramen  commune  posterius. 

The  Anterior  commissure  (Jiff.  23.  12.)  is  a  rounded 
white  cord^  communicating  with  the  corpora  striata. 

The  Middley  or  s(^  commissure  (fig.  25.  13.  fi^.  24.  ii-), 
consists  of  grey  matter,  and  is  very  easily  broken  down ; 
it  connects  the  adjacent  sides  of  the  thalarai  optici. 

The  Posterior  commissure  (fig.  25.  14.)  is  a  rounded 
white  cord,  connecting  the  two  thalami  optici  posteriorly. 

Between  the  anterior  and  middle  commissure,  is  the 
space  called  foramen  commune  anterius  (fig.  25.  15.), 
which,  from  leading  downwards  into  the  infundibulum, 
is  also  designated  iter  ad  infundibulum.  The  crura  of  the 
fornix  descend  through  this  space,  surrounded  by  grey 
matter,  to  the  corpora  albican tia. 

Between  the  middle  and  posterior  commissure,  is  the 
foramen  commune  posterius  (fig.  25.  17.)  from  which  a 
canal  leads  backwards  to  the  fourth  ventricle,  the  iter  d 
tertio  ad  quartum  ventriculum. 

Behind  the  third  ventricle  is  placed  the  quadrifid  gan- 
glion, called  optic  lobes  in  the  inferior  animals,  and  cor- 
pora quadrigemina  (fig.  25.  20.  fiff,  27.  i*)  in  man. 

The  two  anterior  of  these  bodies  are  the  larger,  and 
are  named  naJbes  ;  the  two  posterior  testes.  Resting  upon 
them,  and  surrounded  by  a  sheath  of  pia  mater,  obtained 
from  the  velum  interpositum,  with  which  it  is  liable  to  be 
torn  off,  unless  very  great  care  be  used,  is  the  pineal 
gland. 

The  Pineal  gland  consists  of  soft  grey  substance,  and 
is  of  a  conical  form ;  hence  one  of  its  synonyms,  conarium. 
It  contains  in  its  interior  several  brownish  granules, 
which  are  composed  of  phosphate  and  carbonate  of  lime. 

It  is  connected  to  the  thalami  optici  by  two  small 
rounded  cords,  called  peduncles.  It  is  very  improperly 
called  a  gland. 

Behind  the  corpora  quadrigemina  is  the  cerebellum,  and  beneath 
the  cerebellum  the  fourth  ventricle.  The  student  must  therefore 
divide  the  cerebellum  down  to  the  fourth  ventricle,  and  turn  its  lobes 
aside  to  examine  that  cavity. 

The  Fourth  ventricle  (fiff,  25.  19.  fiff,  27.  4.)  is  the  ven- 
tricle of  the  medulla  oblongata,  upon  the  posterior  surface 
of  which  it  is  placed.   It  is  an  oblong  quadrilateral  cavity^ 
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bounded  on  either  side  by  a  thick  cord  passing  between  the 
cerebellum  and  corpora  quadrigemina^  called  the  processus 
e  cerebello  ad  testes  {Jig*  27.  2.  2.),  and  by  the  corjms  resti- 
forme,  3.  3.  It  is  covered  in  behind  by  the  arch  of  the 
cerebellum,  which  forms  three  remarkable  projections 
into  its  cavity,  named^  from  their  resemblance,  uvula  and 
tonsils  ;  and  by  a  thin  lamella  of  white  substance,  stretched 
between  the  two  processus  h  cerebello  ad  testes,  termed 
the  valve  of  Vieussens,*  This  layer  is  easily  broken 
down,  and  requires  that  care  be  used  in  its  demonstra-* 
tion. 

In  Front  the  fourth  ventricle  is  bounded  by  the  pos- 
terior surface  of  the  medulla  oblongata;  above  by  the 
corpora  quadrigemina,  and  the  termination  of  the  iter  sL 
tertio  ad  quartum  ventriculum ;  and  below  by  a  layer  of 
pia  mater  and  one  of  arachnoid,  passing  between  the 
under  surface  of  the  cerebellum  and  the  medulla  ob- 
longata, called  the  valve  of  the  arachnoid. 

We  observe  within  the  fourth  ventricle  the  choroid 
plexuseSf  the  ccdamus  scriptorius,  and  linece  transvers€B. 

The  Choroid  plextis  resembles  in  miniature  that  of  the 
lateral  ventricles  :  it  is  formed  by  the  pia  mater,  and  lies 
against  that  part  of  the  cerebellum  called  uvula  and 
tonsils. 

The  anterior  wall,  or  floor,  of  the  fourth  ventricle  is 
formed  of  grey  substance,  which  is  continuous  with  that 
contained  within  the  spinal  cord.  This  grey  substance  is 
separated  into  two  bands  by  a  median  fissure,  which  is 
continuous  with  the  calamus  scriptorius.  The  two  bands 
are  considered  by  Mr.  Solly  as  the  true  posterior  pyra- 
mids;  and  he  has  observed  in  their  structure  such  an 
arrangement  of  fibres  as  induces  him  to  name  them  the 
''  posterior  ganglia  of  the  medulla  oblongata^**  in  opposition 
to  the  corpora  olivaria,  which  he  describes  as  the  "  ante- 
rior ganglia  of  the  medullaJ' 

The  Ccdamus  scriptorius  {fig<»  27*  6.)  is  a  groove  upon 
the  anterior  wall,  or  floor,  of  the  fourth  ventricle.  Its 
pen*like  appearance  is  produced  by  the  divergence  of  the 
posterior  median  columns,  7.,  the  feather  by  the  lineae 

*  Raymond  Vieussens,  a  great  discoverer  in  the  anatomy  of  the 
brain  and  nervous  system.  His  <<  Nevrograpbia  Universalis  *'  vi^as 
published  in  Lyons,  in  1685. 
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transversae.  At  the  point  of  the  pen  is  a  small  cavity 
lined  with  grey  substance,  and  called  Ventricle  of  Aran" 
tiue. 

The  LineiB  transversa  (^fig*  27*  8.)  are  irregular  trans- 
verse lines  upon  the. anterior  wall  of  the  ventricle,  which 
in  some  degree  resemble  the  plume  of  the  pen.  They 
are  the  filaments  of  origin  of  the  auditory  nerve. 

There  is  no  communication  between  the  fourth  ven- 
tricle and  the  subarachnoidean  cellular  tissue,  as  ima* 
gined  by  Magendie. 

Lining  Membrane  of  the  Ventricles. 

The  lining  membrane  of  the  ventricles  is  a  serous 
layer,  quite  distinct  from  the  arachnoid,  and  having  no 
communication  with  it.  This  membrane  lines  the  whole 
of  the  interior  of  the  lateral  ventricles,  and  is  connected 
above  and  below  to  the  attached  border  of  the  choroid 
plexus,  so  as  to  exclude  completely  all  communication  be- 
tween the  ventricles  and  the  exterior  of  the  brain.  It  is 
reflected  through  the  foramen  of  Munro  on  each  side  into 
the  third  ventricle,  which  it  invests  throughout.  From  the 
third  it  is  conducted  into  the  fourth  ventricle,  through  the 
iter  a  tertio  ad  quartum  ventriculum^  and  lines  its  interior, 
together  with  the  layer  of  pia  mater  which  forms  its 
inferior  boundary.  In  this  manner  a  perfect  communi- 
cation is  established  between  all  the  ventricles,  with  the 
exception  of  the  fifth,  which  has  its  own  proper  mem- 
brane. It  is  this  membrane  which  gives  them  their 
polished  surface,  and  transudes  the  secretion  which 
moistens  their  interior.  When  this  fluid  accumulates  to 
an  unnatural  degree,  it  may  then  break  down  the  layer  of 
pia  mater  at  the  bottom  of  the  fourth  ventricle,  and  thus 
pour  its  fluid  into  the  subarachnoidean  cellular  tissue ; 
but  in  the  normal  condition  no  communication  whatever 
can  exist  between  the  interior  of  the  ventricles  and  the 
serous  covering  of  the  exterior  of  the  brain. 

Cerebellum. 

The  Cerebellum^  according  to  Cruveilhier,  is  seven 
times  smaller  than  the  cerebrum.  Like  it,  it  is  composed 
of  white  and  grey  substance,  whereof  the  grey  is  in  larger 
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proportion  than  the  white.  Its  surface  is  formed  by 
parallel  lameike,  separated  by  fissures ;  and  at  intervals 
deeper  fissures  exist,  which  divide  it  into  larger  segments, 
termed  lobuk**  The  cerebellum  is  divided  into  two 
lateral  hemispheres,  or  lobes,  two  minor  lobes  called 
superior  and  inferior  vermiform  processes,  and  some 
small  lobules. 

The  LaJtend  lobes  are  separated  from  each  other  po8« 
teriorly  by  a  depression  which  lodges  the  falx  cerebelli, 
and  above  and  below  by  the  projection  of  the  vermiform 
processes. 

The  Superior  vermiform  process  is  all  that  exists  of  the 
cerebellum  in  birds,  and  forms  the  largest  proportion  of 
the  organ  in  many  mammalia.  It  is  situated  along  the 
middle  line,  and  serves  to  connect  the  lateral  lobes  supe- 
riorly. 

The  Inferior  ^sermiform  process  forms  a  projection 
inferiorly,  and  is  the  means  of  connection  between  the 
lateral  lobes  below. 

The  principal  lobules  are  the  pneumogastric,  the  ton- 
sils, uvula,  and  linguetta  laminosa. 

The  Pfieumoffostric  lobule  (flocculus)  is  situated  on  the 
anterior  border  of  the  cerebellum,  near  to  the  origin  of 
the  eighth  pair  of  nerves,  and  is  hence  called  pneumo- 
gastric.    It  is  not  unlike  a  convoluted  shell  in  its  form. 

The  Tonsils  and  Uvula  resemble  those  organs  in  a 
swollen  state  very  strikin^y :  they  project  from  the 
under  surface  of  the  cerebellum  into  the  fourth  ventricle. 

The  Linguetta  laminosa  is  a  thin  tonguelet  of  grey 
substance,  marked  by  transverse  furrows,  extending  for- 
wards upon  the  valve  of  Vieussens  from  the  grey  sub- 
stance of  the  cerebellum. 

When  cut  into  vertically,  the  cerebellum  presents  the 
appearance  termed  arbor  vita.  If  the  incision  be  made 
through  the  outer  third  of  the  orgaoa  a  grey  body,  sur- 
rounded by  a  yellow  ziz-zag  line  of  horny  structure,  will 
be  seen  in  the  centre  of  the  white  substance :  this  is  the 
corpus  rhomboideum,  or  ganglion  of  the  cerebellum. 

The  cerebellum  is  associated  with  the  spinal  cord  and 
cerebrum  by  three  pair  of  peduncles,  the 

Corpora  restiformia, 
Processus  h  cerebello  ad  testes, 
Crura  cerebelli. 
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The  Corpora  resdformiay  or  inferior  peduncles,  diverge 
at  the  upper  extremity  of  the  medulla  oUongata,  and 
enter  the  cerebellum,  forming,  by  their  divergence,  part 
of  the  lateral  boundaries  of  the  fourth  ventricle.  TTieir 
fibres  surround  the  corpus  rhomboideum,  and  are  ex- 
panded into  the  lamellae  of  the  cerebellum. 

The  Processus  e  cerebello  ad  testes  are  the  superior  pe* 
duncles:  they  ascend  from  the  corpus  rhomboideum  on 
each  side  to  the  testis,  and  also  form  part  of  the  lateral 
boundaries  of  the  fourth  ventricle.  The  valve  of  Vieus* 
sens,  by  connecting  the  two  processus  h  cerebello  ad 
testes  from  side  to  side,  and  the  cerebellum  and  testes 
from  behind  forvrards,  also  contributes  to  the  antero-pos- 
terior  communication. 

The  Crura  cerdidU  are  the  terminations  of  the  trans- 
verse fibres  of  the  pons  Varolii,  or  great  commissure  of 
the  cerebellum,  which  serves  to  estabish  a  transverse 
communication  between  the  lateral  lobes* 

Base  of  the  JBrain, 

The  student  should  now  prepare  to  study  the  base  of 
the  brain ;  for  this  purpose  it  should  be  turned  upon  its 
incised  surface,  and  if  the  dissection  have  hitherto  been 
conducted  with  care,  he  will  find  the  base  perfectly  un- 
injured. The  arachnoid  membrane,  some  parts  of  the  pia 
mater,  and  the  circle  of  Willis,  must  be  carefully  cleaned 
away  in  order  to  expose  all  the  structures.  These  he 
will  find  arranged  in  the  following  order  fi'om  before 
backwards :  — 

Longitudinal  fissure. 

Olfactory  nerves, 

Fissure  of  Sylvius, 

Substantia  perforata. 

Commencement  of  the  transverse  fisf  ure, 

Optic  commissure. 

Tuber  cinereum, 

Infundibulum, 

Corpora  albicantia. 

Locus  perforatus, 

Crura  cerebri, 

Pons  Varolii, 

Crura  cerebelli. 

Medulla  oblongata. 
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The  fxmgitudinal  fissure  is  the  space  separating  the 
two  hemispheres :  it  is  continued  downwards  to  the  base 
of  the  brain,  and  divides  the  two  anterior  lobes.  In  this 
fissure  the  anterior  cerebral  arteries  ascend  towards  the 
corpus  callosum ;  and,  if  the  two  lobes  be  slightly  drawn 
away  from  each  other,  the  anterior  extremity  of  the 
corpus  callosum  will  be  seen  descending  to  the  base. 

On  either  side  of  the  longitudinal  fissure,  upon  the 
under  surface  of  each  anterior  lobe,  is  the  Olfactory  nerve, 
with  its  bulb. 

The  JFissure  of  Sylvitis  bounds  ^the  anterior  lobe  pos- 
teriorly, and  separates  it  from  the  middle  lobe  :  it  lodges 
the  middle  cerebral  artery. 

The  Substantia  perforata  is  a  triangular  plane  of  white 
substance,  situated  at  the  inner  extremity  of  the  fissure 
of  Sylvius.  It  is  named  perforata  from  being  pierced  by 
a  number  of  openings  for  small  arteries,  which  enter  the 
brain  in  this  situation  to  reach  the  corpus  striatum. 

Passing  backwards  on  each  side  beneath  the  edge  of 
the  middle  lobe,  is  the  commencement  of  the  grecU  trans'- 
verse  fissure^  which  extends  beneath  the  hemispheres  to 
the  same  point  on  the  opposite  side. 

The  Optic  commissure  is  situated  on  the  middle  line :  it 
is  the  point  of  communication  between  the  two  optic 
nerves. 

The  Ttiber  cinereum  is  an  eminence  of  grey  substance 
immediately  behind  the  optic  commissure,  and  connected 
with  its  posterior  border.  It  forms  part  of  the  floor  of 
the  third  ventricle. 

The  Infundihulufn  is  a  tubular  process  of  grey  sub- 
stance, opening  from  the  centre  of  the  tuber  cinereum, 
and  attached  below  to  the  pituitary  gland  {fig,  25.  16.), 
which  is  lodged  in  the  sella  turcica.  This  gland  is  re- 
tained within  the  sella  turcica  by  the  dura  mater  and 
arachnoid,  and  is  with  great  difficulty  removed  with  the 
brain.  It  is,  therefore,  better  left  in  its  place,  where  it  is 
intended  to  study  afterwards  the  base  of  the  skull ;  for 
any  attempt  at  removal  would  injure  the  cavernous 
sinuses.  It  consists  of  two  lobes,  but  presents  nothing 
glandular,  either  in  structure  or  function. 

The  Corpora  albicantia  {fig*  25.  6.)  are  two  rounded 
white  bodies,  placed  side  by  side,  of  about  the  size  of 
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peas;  hence  their  synonym,  pUifofTma.  They  are  the 
anterior  extremities  of  the  crura  of  the  fornix,  and  are 
connected  with  the  thalami  optici  by  two  white  cords, 
which  may  be  easily  traced* 

The  ZjOcus  perforatui  is  a  layer  of  whitish  grey  sub* 
stance,  connected  in  front  with  the  corpora  albicantia, 
and  on  either  side  with  the  crura  cerebri,  between  which 
it  is  situated.  It  is  perforated  by  several  thick  tufls  of 
arteries^  which  are  distributed  to  the  thalami  optici  and 
third  ventricle,  of  which  it  assists  in  forming  the  floor. 
It  is  sometimes  called  pons  Tarini. 

The  Crura  cerebri  are  two  thick  white  cords  which 
issue  from  beneath  the  pons  Varolii,  and  diverge  to  either 
side  to  enter  the  thalami  opticL  The  third  nerve  will  be 
seen  to  arise  from  the  inner  side  of  each,  and  the  fourth 
nerves  wind  around  them  from  above.  If  the  crus  cerebri 
be  cut  across,  it  will  be  seen  to  present,  in  the  centre  of 
the  section,  a  dark  spot,  the  locus  niger. 

The  Pons  Varolii'^  (protuberantia  annularis)  is  the 
broad  transverse  band  of  white  fibres  which  arches  like  a 
bridge  across  the  upper  part  of  the  medulla  oblongata, 
and,  contracting  on  either  side  into  a  thick  rounded  cord, 
enters  the  substance  of  the  cerebellum  under  the  name  of 
crus  cerebelli.  There  is  a  groove  along  its  middle  which 
lodges  the  basilar  artery.  The  pons  Varolii  is  the  com* 
missure  of  the  cerebellum,  and  associates  the  two  lateral 
lobes  in  their  common  function.  Resting  upon  the  pons, 
near  its  posterior  border,  is  the  sixth  pair  of  nerves.  On 
the  anterior  border  of  the  crus  cerebelli,  at  each  side,  is 
the  thick  bundle  of  filaments  belonging  to  the  fifth  nerve, 
and,  lying  on  its  posterior  border,  the  seventh  pair  of 
nerves. 

The  Medulla  oblongata  {fig.  19.  i.)  is  the  upper  en-^ 
larged  portion  of  the  spinal  cord.  Upon  its  anterior  sur<* 
face  are  seen  two  narrow  projecting  columns,  the  corpora 
pt/ramidaUa  (fig.  19.  ai.).     These  bodies  are  broad  above 

*  Constant  Vftrolius,  Professor  of  Anatomy  in  Bologna :  he  died 
in  1578.  He  dissected  the  brain  in  the  course  of  its  fibres,  beginning 
from  the  medulla  oblongata  j  a  plan  which  has  since  been  perfected 
by  Vieussens,  and  by  Gall  and  Spurzheim.  The  work  containing  his 
mode  of  dissection,  "  De  Resolutione  Corporis  Humani,*'  was  pub- 
lished after  his  death,  in  1591. 
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and  narrow  below,  and  at  the  point  where  they  enter  the 
pons  Varolii  they  become  considerably  constricted.  They 
are  connected  to  each  other  in  the  middle  fissure,  at 
about  an  inch  below  the  pons,  by  a  decussoHon  of  their 
fibres,  which  form  small  interlacing  bands  crossing  from 
side  to  side. 

Externally  to  the  corpora  pyramidalia  are  two  oblong 
and  rounded  bodies,  supposed  to  resemble  olives  in  their 
form,  and  hence  called  Corpora  olivaria  {fig»  19.  3.). 
If  these  bodies  be  divided  by  a  longitudinid  section,  a 
grey  ziz-zag  outline,  resembling  the  corpus  rhomboideum 
of  the  cerebellum,  will  be  seen  in  the  interior  of  each. 
This  is  the  ganglion,  of  the  corpus  olivare. 

Behind  the  corpus  olivare  is  a  narrow  white  band, 
which  descends  along  the  side  of  the  medulla  oblongata 
at  the  bottom  of  the  lateral  sulcus.  This  is  the  Respires 
tory  tract  of  Sir  Charles  Bell. 

The  Corpora  resdformia  {fig*  19.  4.)  (restis,  a  rope) 
are  the  remaining  columns  of  the  medulla  oblongata,  and 
form  its  posterior  segment.  They  diverge  superiorly  to 
enter  the  cerebellum.  Between  the  two  corpora  resti- 
formia  posteriorly,  are  two  other  white  bands,  which 
diverge  at  the  point  of  the  calamus  scriptorius,  and  join 
the  corpora  restiformia :  these  are  the  posterior  median 
JhsdcuU  of  the  medulla  oblongata. 

If  a  thin  layer  of  the  pons  Varolii  be  carefully  raised, 
or  if  a  longitudinal  incision  be  made  across  it,  it  may 
easily  be  seen  that  the  corpus  pyramidale  passes  through 
the  pons  into  the  crus  cerebri.  If  the  crus  cerebri  be 
traced  forwards,  it  will  be  found  to  enter  the  thalamus 
opticus,  and  leaving  it  by  its  opposite  border  to  plunge 
into  the  corpus  striatum,  and  pass  from  thence  onwards 
to  the  convolutions  of  the  hemispheres. 

From  pursuing  this  remarkable  course,  and  spreading 
out  as  they  advance,  these  fibres  have  been  called  by 
Grail  the  diverging  fibres.  While  situated  within  the  pons 
it  is  found  that  the  fibres  of  the  corpus  pyramidale  sepa- 
rate and  spread  out,  and  have  grey  substance  interposed 
between  them;  and  that  they  quit  the  pons  much  in« 
creased  in  number  and  bulk,  so  as  to  form  the  crus  cerebri. 
The  fibres  of  the  crus  cerebri  again  are  separated  in  the 
thalamus  opticus,  and  are  intermingled  with  grey  matter. 
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and  they  abo  quit  that  body  greatly  increased  in  naniber 
and  bulL  Precisely  the  same  change  takes  place  in  the 
corpus  striatum,  and  the  fibres  are  now  so  extraordinarily 
moltipHed  as  to  be  capable  of  forming  a  large  proportion 
of  the  hemispheres,  viz.  the  whole  of  the  lower  part  of  the 
anterior  and  middle  lobes. 

•  From  observing  this  remarkable  increase  in  the  white 
fibres  apparently  from  the  admixture  of  grey  substance. 
Gall  and  Spurzheim  considered  the  latter  as  the  material 
of  increase  or  formative  substance  to  the  white  fibres,  and 
tliey  are  borne  out  in  this  conclusion  by  several  collateral 
facts,  among  the  most  prominent  of  which  is  the  great 
vascularity  of  the  grey  substance;  and  the  larger  pro- 
portion of  the  nutrient  fluid  circulating  through  it  is  fully 
capable  of  effecting  the  increased  growth  and  nutrition  of 
the  structures  by  which  it  is  surrounded.  For  a  like 
reason  the  bodies  in  which  this  grey  substance  occurs,  are 
called  by  the  same  physiologists  *< ganglia  of  increase" 
and  by  other  authors  simply  ganglia.  Thus  the  thalami 
optici  and  corpora  striata  are  the  ganglia  of  the  cerebrum, 
or  in  other  words  the  formative  ganglia  of  the  hemi- 
spheres. 

Mr.  Solly,  in  a  recent  work  upon  "  the  human  brain," 
has  designated  the  diverging  fibres  of  the  corpus  pyra- 
midale  that  pursue  the  course  above  described,  **  the 
cerdyral  fibres ;  *'  to  distinguish  them  from  another  set  of 
fibres  discovered  by  that  gentleman,  which  also  proceed 
from  the  corpus  pyramidale,  and  pass  outwards  beneath 
the  corpus  olivare  to  the  cerebellum.  These  he  names 
the  "  ardform  jUyres^^  and  divides  them  into  two  layers, 
the  supeificial  cerebellary  and  deep  cer^Uar  fibres.  They 
join  the  corpus  restiforme,  forming  one  fourth  of  its 
whole  diameter,  and  spread  out  in  the  structure  of  the 
cerebellum. 

The  Corpora  oHvaria  owe  their  convex  olive-shaped 
form  to  a  ''  ganglion  of  increase  "  (the  anterior  ganglia  of 
the  medulla  oblongata  of  Solly)  placed  in  their  interior. 
The  white  fibres  which  surround  this  ganglion  form  a 
fasciculus  that  is  continued  into  the  pons  Varolii  along  with 
the  corpora  pyramidalia.  Here  its  fibres  are  mixed  with 
grey  matter,  and  pass  into  the  crus  cerebri,  forming  its 
superior  and  inner  segment.    From  the  crus  cerebri  they 
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traverse  successively  the  thalamus  opticas  and-  corpus 
striatuniy  and  become  developed  into  the  convolutions  of 
the  upper  part  of  the  hemispheres  and  posterior  lobe. 

The  Corpora  resHformia  diverge  as  they  af^oach  the 
cerebellum,  and  leave  between  them  the  cavity  of  the 
fourth  ventricle.  They  then  enter  the  substance  of  the 
cerebellum  under  the  form  of  two  rounded  cords.  These 
cords  envelope  the  corpora  rhomboidea,  or  ganglia  of 
increase,  and  then  expand  on  all  sides  so  as  to  constitute 
the  cerebellum. 

In  addition  to  the  diverging  fibres  which  are  thus  shown 
to  constitute  both  the  cerebrum  and  cerebellum,  by  their 
increase  and  development,  another  set  of  fibres  are  found 
to  exist,  which  have  for  their  office  the  association  of  the 
symmetrical  halves.  These  are  called  from  their  direction 
converging  Jibres,  and  from  their  office  conumsnares.  The 
commissures  of  the  cerebrum  and  cerebellum  are,  the 

Corpus  callosum. 

Fornix, 

Septum  lucidum, 

Anterior  commissure. 

Middle  commissure. 

Posterior  commissure. 

Peduncles  of  the  pineal  gland. 

Processus  ^  cerebello  ad  testes. 

Valve  of  Vieussens, 

Pons  Varolii. 

The  Corpus  callosum  is  the  commissure  of  the  hemi- 
spheres. It  is  therefore  of  moderate  thickness  in  tlie 
middle,  where  its  fibres  pass  directly  from  one  hemisphere 
to  the  other  —  thicker  in  front,  where  the  anterior  lobes 
are  connected,  and  thickest  behind  where  the  fibres  from 
the  posterior  lobes  are  assembled. 

The  Fornix  is  an  antero-posterior  commissure,  and 
serves  to  connect  a  number  of  parts.  Below  it  is  ^■•^ 
ciated  with  the  thalami  optici ;  on  each  side  by  means  of 
the  corpora  fimbriata  with  the  middle  lobes  o(  the  braii^ 
and,  above^  with  the  corpus  callosum,  and  consequently  with 

the  hemispheres. 

The  Septum  lucidum  is  a  perpendicular  commissure 
between  the  fornix  and  corpus  callosum. 
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The  Anterior  commismre  connects  together  the  anterior 
portions  of  the  posterior  lobes  of  the  brainy  and  the  corpora 
striata. 

The  Middle  commissure  is  a  layer  of  grey  substance, 
uniting  the  thalami  optici. 

The  Posterior  commissure  is  a  white  rounded  cord,  con- 
necting the  thalami  optici. 

The  Peduncles  of  the  pineal  gland  must  also  be  regarded 
as  commissures,  assisted  in  their  function  by  the  grey  sub- 
stance of  the  gland. 

The  Processus  e  cerebeUo  ad  testes  is  the  means  of  com- 
munication between  the  white  substance  of  the  cerebellum 
and  cerebrum ;  and  the  linguetta  laminosa  and  valve  of 
Vieussens  perform  the  same  office  to  the  grey  sub- 
stance. 

The  Pons  Varolii  is  the  commissure  to  the  two  lobes  of 
the  cerebellum.  It  consists  of  transverse  fibres,  which  are 
split  into  two  layers  by  the  passage  of  the  fasciculi  of  the 
corpora  pyramidal ia  and  olivaria.  These  two  layers,  the 
superior  and  inferior,  are  collected  together  on  each  side, 
in  the  formation  of  the  crura  cerebelli. 


Cerebral  Nerves. 

There  are  nine  pairs  of  cerebral  nerves.   Taken  in  their 
order  from  before,  backwards,  they  are 

1st.  Olfactory. 

2d.  Optic. 

3d.  Motores  oculorum. 

4th.  Pathetici  (trochleares). 

5th.  Trifacial  (trigemini). 

6th.  Abducentes. 

Facial  (portio  dura). 

Auditory  (portio  mollis). 
~  Glosso-pharyngeal, 

Pneumogastric  (vagus,  par  vagum). 
^  Spinal  accessory. 
9th.  Lingual  (hypoglossal). 


7th.. 
8th. 


Functionally  or  physiologically  they  are  divided  into 
four  groups^  and  in  this  order  we  shall  examine  them. 


OLFACTORY.  —  OPTIC.  ^S 

Nervesof 

fist.  Olfactory, 
1.  Special  sense     -      i  2d.   Optic, 

[^  7th.  Auditory. 

{3d.  Motores  oculoruro, 
6th.  Abducentes, 
9th.  Lingual. 
r  4th.  Patheticus, 

3.  RespiratioHy  (Bell.)  I  7th.  Facial, 

[^  8th.  Glosso-pharyngeal. 
Pneumogastric, 
Spinal  accessory. 

4.  Spinal        ->  -     5th.  Trifacial. 

Ist  pair,  Olfactory.  —  This  nerve  rests  against  the 
under  surface  of  the  anterior  lobe  of  the  brain,  being 
lodged  in  the  narrow  interval  between  two  convolutions, 
and  retained  in  its  place  by  the  arachnoid  membrane. 

It  arises  by  three  roots,  1.  Intemaly  from  the  substantia 
perforata.  2.  Middlcy  from  a  papilla  of  grey  matter 
embedded  in  the  anterior  lobe.  3.  Extemalj  from  a  long 
root  which  is  traced  for  a  considerable  distance  along  the 
fissure  of  Sylvius,  into  the  middle  lobe.  The  union  of 
these  roots  forms  a  nerve,  triangular  in  form,  and  sofl  in  \ 
structure,  which  expands  into  a  bulb  (bvlbus  olfactorius), 
and  rests  upon  the  cribriform  plate.  Its  branches  are 
transmitted  through  the  numerous  foramina  in  the  cribri- 
form plate,  to  be  distributed  to  the  mucous  membrane  of 
the  nose. 

2d  pair.  Optic  —  The  optic  nerve  {fy,  26.)  arises  by 
two  roots, — one,  8.,  from  the  corpus  geniculatum  enOemumj 
6.;  the  o^A^,  9.,  from  the  neUes.  It  winds  around  the  crus 
cerebri  as  a  flattened  band,  and  unites  with  its  fellow  of 
the  opposite  side  to  form  the  commissure^  lo.  The  two 
nerves  then  diverge  from  each  other,  to  enter  the  orbit 
through  the  optic  foramen,  pierce  the  sclerotic  and  choroid 
coats  of  the  eyeball,  and  expand  in  the  retina,  ii.  The 
commissure  rests  upon  the  processus  olivaris  of  the 
sphenoid  bone,  and  its  posterior  border  is  closely  connected 
with  the  tuber  cinereum.  On  entering  the  orbit,  the 
nerve  obtains  a  firm  sheath  from  the  dura  mater,  which  is 
continuous  with  the  sclerotic  coat  of  the  eyeball. 


ACDITORT  NIKVK. 


7th  paif.  Auditory  (portio  moUu), — This  nerve  (^. 
27-)  ansea  from  the  anterior  wall  or  floor,  4.,  of  the  fourUi 
ventricle,  by  means  of  the  white  fibres,  liwce  tranmertCB, 
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eorpui  geniculfttum  Mtemura.  7.  The  corpora  quadrigemin 
anterior  pair  are  the  nates,  the  posterior  the  lesle-  "  "-" 
the  optic  DCrve,  arising  from  the  corpus  geoiculai 

The  other  root,  aris'""  ' "■ —       '"    '^■ 

"  ti 

the  runiGcalione  of  the  arteria  centralis  retinie,  iihicb  is  seen  at  13. 
pierdng  the  optic  nerre,  and  running  forwards  id  the  centre  of  that 
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S.,  of  the  calamus  scriptorius.  It  winds  around  the  corpus 
restifonne,  and  enters  the  meatus  suditorius  internus, 
together  with  the  fecial  nerve,  which  lies  in  a  depression 
on  its  surface.  At  the  bottom  of  the  meatus  it  divides 
into  two  branches,  which  are  distributed  to  the  internal 
ear. 

It  is  extremely  soft  in  its  structure :  hence  its  syno- 
nyme,  portio  mollis. 


The  corpora  pyramidalia  are  the  continuations  of  the 
anterior  columns  of  the  epinal  cord  :  hence  their  function 
is  motion.  The  prolongation  of  these  fasciculi  through 
the  pons  Varolii  into  tlie  crura  cerebri  is  the  motor  tract, 

■  Fig.  ST.  The  origin  and  distribution  of  the  auditory  nerve. 

No.  1.  Tlie  corpora  quadrigetninau  3.  3.  The  procoesus  &  cere- 
bello  ad  lesles,  al  each  side.  3.  5t.  The  corpors  rcilifonnia.  4.  'I'be 
spaix  included  between  these  four  bodiea,  Ihe  fourth  ventricle.  5. 
The  <^iening  of  Ihe  cooal  of  communication  which  leads  from  the 
third  ventricle,  the  iter  a  tertia  ad  guartum  tentricuium.  6.  The 
calamus  acriplorius.  7.  The  posterior  median  colunina  of  the  spinal 
cord,  which  Torra  by  their  divergence  tlie  point  of  the  calamus,  which 
is  also  called  Ihe  tentricle  of  Arantius.  8.  The  lineje  transverss  of 
the  fourth  ventricle,  which  are  the  lines  of  origin  of  the  auditory 
Dene.  9.  The  anterior  branch  of  the  auditory  nerve,  diatribuMd  bi 
the  cochlea.  10.  The  posterior,  or  vestibular  branch.  II.  The 
titriculus  communis,  which  conceals  the  sacculus  propriua  from  view. 
13.  The  ampulla  of  the  oblique  semicircular  caaaL  1 3.  The  ampulln 
of  the  perp^idicular  and  bonzontal  semicircular  canala. 
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tractus  motoritu.    Now  the  three  motor  nerves  arise  from 
the  motor  tract  at  different  points  of  its  course. 

3d  pair,  Motores  Oculorum. — This  nerve  (^.2h  3.) 
arises  from  the  inner  side  of  the  cms  cerdni.  It  pierces 
the  dura  mater  immediately  in  front  of  the  posterior 
clinoid  process,  descends  obliquely  along  the  external 
wall  of  the  cavernous  sinus,  and  enters  the  orbit  between 
the  two  heads  of  the  external  rectus,  to  be  distributed  to 
all  the  muscles  of  the  orbit  excepting  the  superior  oblique 
and  external  rectus. 

6th  pair,  Abducentes. — Thie  abducens  nerve  (^.  21. 
6.)  arises  from  the  upper  part  of  the  corpus  p^amidale. 
It  pierces  the  dura  mater  upon  the  basilar  process  of  the 
sphenoid  bone,  and  ascends  to  the  cavernous  sinus.  It 
then  runs  forwards  along  the  inner  wall  of  the  sinus, 
below  all  the  other  nerves,  and,  resting  against  the  in- 
ternal carotid  artery,  passes  between  the  two  heads  of 
the  external  rectus,  and  is  distributed  to  that  muscle. 

9th  pair.  Lingual  (hypoglossal).  —  The  ninth  nerve 
arises  by  several  filaments  from  the  side  of  the  corpus 
pyramidale,  and  passes  out  of  the  skull  through  the  ante- 
rior condyloid  foramen.  It  is  distributed  to  the  muscles 
of  the  tongue. 

Respiratory  nerves. — A  narrow  white  fasciculus  exists 
between  the  corpus  olivare  and  corpus  restiforme  in  the 
medulla  oblongata,  from  which  arise  a  series  of  nerves 
which  Sir  C.  Bell  conceived  to  be  analogous  in  their 
function.  Hence  he  named  them,  in  consonance  with  his 
views>  respiratory.  This  arrangement,  however,  presents 
the  anomaly  of  a  respiratory  nerve  being  distributed  to 
one  of  the  muscles  of  the  orbit. 

4th  pair,  Pathetici  {fig,  21. 4.)  (trochlearis)* — ^This  is 
the  smallest  cerebral  nerve  :  it  arises  from  the  testis  and 
valve  of  Vieussens,  pierces  the  dura  mater  at  the  anterior 
attachment  of  the  tentorium,  close  to  the  oval  opening 
which  transmits  the  fifth  nerve,  and  passes  along  the 
outer  wall  of  the  cavernous  sinus  to  enter  the  orbit  above 
the  origin  of  the  levator  palpebrae  muscle.  In  the  sinus 
it  is  the  second  nerve  from  above>  but  soon  rises  above 
the  third,  and  becomes  the  highest.  It  is  distributed 
upon  the  orbitar  surface  of  the  superior  oblique,  or  troch- 
learis  muscle :  hence  its  synonyme,  trochlearia. 


RESPIRATORY   NERVES.  267 

7th  pair,  Facial  (partio  dura), — The  facial  nerve  {^fig, 
19.  23.)  arises  from  the  upper  part  of  the  respiratory 
tract,  where  it  joins  the  pons  Varolii.  It  enters  the 
internal  auditory  foramen  along  with  the  portio  mollis, 
and  then  passes  along  the  aqueductus  Fallopii  to  its 
exit  from  the  skull  at  the  stylo-mastoid  foramen.  It  is 
distributed  to  the  muscles  of  the  face  and  head,  and  is 
the  true  motor  nerve  of  the  face. 

8th  pair.  —  This  pair  consists  of  three  nerves,  the 
glossopharyngeal,  pneumoga^tric^  and  spinal  accessorg. 

The  Glosso-pharyngSal  nerve  arises  (Jig,  19.  6.)  by 
several  filaments  from  the  respiratory  tract,  between  the 
corpus  olivare  and  restiforme,  and  quits  the  skull  at  the 
foramen  lacerum  posterius,  to  be  di^ributed  principally 
to  the  mucous  membrane  and  secreting  apparatus  of  the 
tongue  and  pharynx. 

The  Pneumogastric  nerve  (vagus)  arises  (Jig.  19.  8.) 
by  a  greater  number  of  filaments  immediately  below  the 
glosso-pharyngeal,  and  passes  through  the  foramen  lace- 
ram  posterius,  with  the  preceding  nerve.  It  is  distributed 
to  the  respiratory  and  digestive  apparatus  and  heart :  its 
course  is,  therefore,  long  and  wandering :  hence  its  syno- 
nyme,  vagus. 

The  Spinal  accessory  nerve  arises  (Jig,  19.  20.)  by 
several  filaments  from  the  respiratory  tract,  opposite  the 
fourth  cervical  vertebra.  It  ascends  to  the  foramen 
magnum,  between  the  anterior  and  posterior  roots  of 
spinal  nerves,  and  behind  the  ligamentum  denticulatum, 
and  joins  the  other  two  nerves  at  the  foramen  lacerum 
posterius,  through  which  it  accompanies  them. 

It  is  distributed  to  the  sterno-mastoid,  trapezius,  and 
levator  anguli  scapulae  muscles. 

Spinal  nervet  5th  pair.  Trifacial  (trigeminus). — This 
nerve  is  analogous  to  the  spinal  nerves  in  its  origin  by 
two  roots  from  the  anterior  and  posterior  columns  of  the 
spinal  cord,  and  in  the  existence  of  a  ganglion  on  the 
posterior  root.  Hence  it  ranges  with  the  spinal  nerves, 
and  is  considered  as  the  spinal  cranial  nerve. 

It  arises  by  two  roots,  an  anterior  root  (Jig*  21.  11.),  of 
small  size,  from  the  corpus  pyramidale,  and  a  posterior 
root,  10.,  larger  than  the  anterior,  from  the  corpus  resti- 
forme.      The  two  roots  pass  forwards  through  the  pons 
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Varolii  to  the  anterior  border  of  the  crus  cerebelli,  where 
the  nerve  makes  its  appearance  on  the  brain.  In  this 
situation  it  consists  of  from  seventy  to  eighty  filaments, 
held  together  by  arachnoid  membrane.  The  nerve  then 
passes  through  an  oval  opening  in  the  border  of  the  ten- 
torium, near  to  the  extremity  of  the  petrous  bone,  and 
spreads  out  into  a  large  semilunar  ganglion,  the  Casserian, 
which  divides  into  three  large  branches,  ophthalmicy  supe- 
rior maxillart/j  and  inferior  mcudUary,  If  the  ganglion 
be  carefully  turned  up,  the  anterior  root  will  be  seen  as  a 
flattened  cord  lying  against  the  ganglion,  and  crossing  it 
to  loin  the  inferior  maxillary  nerve. 

fhe  Casserian  ganglion  rests  upon  the  anterior  root  of 
the  fifth  nerve,  the  cranial  branch  of  the  Vidian,  the 
nervus  petrosus  superficialis  minor,  or  the  communicating 
branch  from  Jacobson's  nerve,  to  the  otic  ganglion,  the 
sixth  nerve,  and  the  internal  carotid  artery. 

Spinal  Cord. 

The  dissection  of  the  spinal  cord  requires  that  the 
spinal  column  should  be  opened  throughout  its  entire 
length  by  sawing  through  the  laminae  of  the  vertebrae, 
close  to  the  roots  of  the  transverse  processes,  and  raising 
the  arches  with  a  chisel,  af^er  the  muscles  of  the  back 
have  been  removed. 

Tibe  Spinal  column  contains  the  spinal  cord,  or  medulla 
spinalis ;  the  roots  of  the  spinal  nerves ;  and  the  membranes 
of  the  cord,  viz.  dura  nutter^  arachnoid,  pia  mater,  and 
membrana  denfata. 

The  Dura  mater  (^fig»  28.  l.)  (theca  vertehralis)  is  con- 
tinuous with  the  dura  mater  of  the  skull :  it  is  closely 
attached  around  the  border  of  the  occipital  foramen,  par- 
ticularly in  front,  to  the  posterior  common  ligament.  In 
the  vertebral  canal  it  is  connected  only  by  loose  cellular 
tissue,  containing  an  oily  fluid,  somewhat  analogous  to 
the  marrow  of  long  bones.  On  either  side,  and  below,  it 
forms  a  sheath,  2.  2.,  for  each  of  the  spinal  nerves,  to  which 
it  is  closely  adherent. 

Upon  its  inner  surface  it  is  smooth,  being  lined  by  the 
arachnoid ;  and  on  either  side  may  be  seen  the  double 
opening  for  the  two  roots  of  each  of  the  spinal  nerves. 
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*rhe  Arachnoid  (^fig^  28.)  is  a  continuation  of  the 
serous  membrane  of  the  brain.  It  encloses  the  cord  very 
loosely,  being  connected  to  it  only  by  long  slender  cellu- 
lar filaments ;  passes  off  on  either  side  with  the  spinal 
nerves,  to  which  it  forms  a  sheath ;  and  is  then  reflected 
upon  the  dura  mater,  to  constitute  its  serous  surface.  A 
connection  exists  in  several  situations  between  the  arach- 
noid of  the  cord  and  that  of  the  dura  mater. 

The  space  between  the  arachnoid  and  the  spinal  cord 
is  identical  with  that  already  described  as  existing 
between  the  same  parts  in  the  brain,  the  Sub-arachnoidean 
space  {fig.  28.  4.).  It  is  filled  in  both  with  a  serous 
fluid,  sufficient  in  quantity  to  expand  the  arachnoid,  and 
fill  completely  the  cavity  of  the  theca  vertebralis.  The 
Sub-ara^hnoidean  fluid  keeps  up  a  constant  and  gentle 
pressure  upon  the  entire  surface  of  the  brain  and  spinal 
cord,  and  yields  with  the  greatest  facility  to  the  various 
movements  of  the  cord,  giving  to  those  delicate  structures 
the  advantage  of  the  principles  so  usefully  applied  by  Dr. 
Arnott  in  the  hydrostatic  bed. 

The  Pia  mater  {Jig»  28.  7.  7.)  is  the  immediate  invest- 
ment of  the  cord,  and,  like  the  other  membranes,  is  con- 
tinuous with  that  of  the  brain.  It  is  not,  however,  like 
the  pia  mater  cerebri,  a  vascular  membrane,  but  is  dense 
and  fibrous  in  its  structure,  and  contains  very  few  vessels. 
It  invests  the  cord  closely,  and  sends  a  duplicature  into 
the  sulcus  longitudinalis  anterior,  and  another,  extremely 
delicate,  into  the  sulcus  longitudinalis  posterior.  It  forms 
a  sheath  for  each  of  the  filaments  of  the  nerves,  and  for 
the  nerves  themselves ;  and,  inferiorly,  at  the  conical 
termination  of  the  cord,  it  is  prolonged  downwards,  and 
forms  a  slender  ligament,  which  descends  through  the 
centre  of  the  cauda  equina,  and  is  attached  to  the  dura 
mater   lining  the  canal  of  the  sacrum. 

The  Memhrana  dentata  (fig*  28.  6.)  is  a  process  of  the 
pia  mater  sent  off  from  either  side  of  the  cord  through- 
out its  entire  length,  and  separating  the  anterior  from 
the  posterior  roots  of  the  spinal  nerves.  Between  each 
of  the  nerves  it  forms  a  serration,  which  is  attached  to  the 
dura  mater,  and  unites  the  two  layers  of  the  arachnoid 
membrane  at  that  point.  The  processes  are  about  twenty 
Jd  number  at  each  side.     Their  use  is  to  maintain  the 
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The  Spinal  cord  extends  from  the  pons  Varolii  to 
opposite  the  second  lumbar  vertebra,  where  it  terminates 
in  a  rounded  point :  it  is  not  of  the  same  thickness  through- 
out, but  presents  three  enlargements.  The  uppermtMt  of 
these  ia  the  medulla  oblongala,  the  next  corresponds  with 
the  origin  of  the  nerves  destJneil  to  the  upper  extremitieB; 
and  the  lower  enlargement  is  situated  near  to  its  termi- 
nation, and  corresponds  with  the  attachment  of  the  nerves 
which  are  intended  for  the  supply  of  the  lower  limb. 

In  form  the  spinal  cord  is  a  flattened  cjlimler,  and 
presents  on  its  anterior  suriace  a  groove  (,/%■  28. 8.}, 
which  extends  into  the  cord  to  the  depth  of  one  third  of 
its  diameter.  This  is  the  sulcus  Imtgitvdmalis  anterior.  If 
the  sides  of  the  groove  be  gently  separated,  they  will  be 
seen  to  be  connected  at  the  bottom  by  a  layer  of  medullary 
substance,  9. 

Pig.  as.* 


•  Fig.  28.      Section  of  the  spinal  cord  with 

No.  t.  The  dura  msler.  3.  S.  The  dum  mater,  forming  a  ihealh 
fiir  each  of  the  roots  of  a  spinal  nerve,  and  itWrimrdB  a  Ehealh  For  tbe 
nene  itself.  The  doUed  line  represents  the  aracbnaid  membrane. 
3.  3.  A  sheath  fonned  by  the  arachnoid  around  each  of  the  roots  of 
the  spinal  nerve  during  its  passage  through  that  membrane,  4.  The 
apace  between  the  two  layers  of  the  arachnoid  i  an  arrow  at  each  side 
■bows  that  this  space  is  continuous  all  around  the  spinal  cord,  and  tliat 
tbe  disposition  of  the  membrane  at  3.  3.  is  a  mere  sbeath.  S.  The 
^lace  between  the  arachnoid  and  pU  mater,  the  aub-arachnoidean  space, 
in  which  is  lodged  the  sub-aracbnoidean  fluid.  6.  One  of  tbe  dent- 
ations of  the  ligamentum  denticulatum.  T.  7.  Tbe  pia  raater  of  the 
cord.      8.   The  sulcus  longitudinalis  anterior.      9.   The  white  com- 


COLUMNS.  271 

On  the  posterior  surface  another  fissure  (^.  28.  ii.) 
exists,  which  is  so  narrow  as  to  he  hardly  perceptible 
without  careful  examination.  This  is  the  sulcus  longitu- 
dinalis  posterior.  It  extends  much  more  deeply  into  the 
cord  than  the  anterior  sulcus,  and  terminates  in  the  grey 
substance  of  the  interior.  These  two  fissures  divide  the 
medulla  spinalis  into  two  lateral  cords,  which  are  con- 
nected to  each  other  only  by  the  white  layer,  o.,  which 
forms  the  bottom  of  the  anterior  longitudinal  sulcus. 

On  either  side  of  the  sulcus  longitudinal  is  posterior  is 
a  slight  line,  which  bounds  on  either  side  the  posterior 
median  columns  (^fig*  28.  15.).  These  are  most  apparent 
at  the  upper  part  of  the  cord,  near  to  the  fourth  ventricle, 
where  they  are  separated  by  the  point  of  the  calamus 
scriptorius. 

Two  other  lines  are  observed  on  the  medulla,  the  an- 
terior and  posterior  lateral  sulci,  corresponding  with  the 
attachment  of  the  anterior  and  posterior  roots  of  the  spinal 
nerves. 

The  Anterior  IcUeral  stdcus  is  a  mere  line,  marked  only 
by  the  attachment  of  the  filaments  of  the  anterior  roots. 

The  Posterior  lateral  stdcus  is  more  evident ;  and  is 
formed  by  a  narrow  greyish  fasciculus  derived  from  the 
grey  substance  of  the  interior. 

These  sulci  divide  the  medulla  into  four  fasciculi  or 
cords,  viz.  — 

Anterior  columns, 
Lateral  columns, 
Posterior  columns. 
Median  posterior  columns. 

The  Anterior  {Jig.  28.  12. 12.)  are  the  motor  columns^ 


xniasure,  connecting  the  two  lateral  haWes  of  the  cord.  10.  The  grey 
commissure,  connecting  the  two  semilunar  processes  of  grey  substance. 
11.  The  sulcus  longitudinalis  posterior.  12.  12.  The  two  anterior 
or  motor  columns  of  the  spinal  cord.  13.  13.  The  two  lateral 
columns.  14.  14.  The  two  posterior  or  sensitive  columns.  15.  15. 
The  posterior  median  columns,  bounded  by  two  shallow  fissures.  16. 
The  origin  of  the  anterior  or  motor  root  of  a  spinal  nerve.  17.  The 
origin  of  its  posterior  or  sensitive  root.  18.  The  ganglion  on  the 
posterior  root.  19.  The  spinal  nerve  dividing  into  its  two  primary 
branches,  anterior  and  posterior. 
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and  give  origin  to  the  motor  roots  of  the  spinal  nerves. 
They  are  continued  upwards  into  the  medulla  oblongata, 
under  the  name  of  corpora  pyramidalia. 

The  Lateral  columns  {Jig.  28.  13. 13.)  are  divided  in 
their  function  between  motion  and  sensation ;  suid  contain 
the  fasciculus  described  by  Sir  Charles  Bell  as  the  re« 
spiratory  tract.  Some  anatomists  consider  the  anterior- 
and  lateral  column  on  each  side  as  a  single  column,  under 
the  name  of  aniero-lateral^ 

The  Posterior  (Jig.  28.  14. 14.)  are  the  columns  of  sen^ 
saMony  and  give  origin  to  the  sensitive  roots  of  the  spinal 
nerves.  Their  superior  terminations  are  named  corpora 
restiformia. 

The  Median  posterior  columns  (^fig*  28.  15. 15.)  have  no 
function  at  present  assigned  to  them. 

If  a  transverse  section  (^fig*  28.)  of  the  spinal  cord  be 
made,  its  internal  structure  may  be  seen  and  examined. 
It  would  then  appear  to  be  composed  of  two  hollow 
cylinders  o^*  white  matter,  placed  side  by  side,  and  con- 
nected by  a  narrow  white  commissure,  9.  Each  cylinder 
is  filled  with  grey  substance,  which  is  connected  by  a 
commissure  of  the  same  matter.  The  form  of  the  grey 
substance,  as  observed  in  the  section,  is  that  of  two  half 
moons  placed  back  to  back,  and  joined  by  a  transverse 
band,  lo.  The  horns  of  the  moons  correspond  to  the 
sulci  of  origin  of  the  anterior  and  posterior  roots  of  the 
nerves.  The  anterior  horns  do  not  quite  reach  this 
surface,  but  the  posterior  appear  upon  the  surface,  and 
form  a  narrow  grey  line. 

Spinal  nerves.  —  There  are  thirty-one  pairs  of  spinal 
nerves,  each  arising  by  two  roots,  an  anterior  or  motor 
root,  and  a  posterior  or  sensitive  root. 

The  Anterior  roots  {Jig.9&,  16.)  arise  from  a  narrow 
white  line,  and  approach  nearer  to  the  middle  line  as 
they  descend. 

The  Posterior  roots  {Jig.  28.  17.),  more  regular  than 
the  anterior,  arise  from  a  narrow  grey  band  formed  by 
the  internal  grey  substance  of  the  cord.  These  roots 
are  larger,  and  the  filaments  of  origin  more  numerous, 
than  those  of  the  anterior  roots.  A  ganglion,  18.,  is 
formed  upon  each  of  the  posterior  roots  in  the  interver- 
tebral foramina.     The  first  cervical  nerve  forms  an  ex- 


SPINAL    VEINS.  273 

ception  to  these  characters;  its  anterior  root  is  larger 
than  the  posterior,  and  there  is  frequently  no  ganglion  on 
its  posterior  root. 

After  the  formation  of  the  ganglion,  the  two  roots 
unite,  and  constitute  a  spinal  nerve  (./^.28.  19.),  which 
escapes  through  the  intervertebral  foramen,  and  divides 
into  an  anterior  branch,  for  the  supply  of  the  front  half 
of  the  body,  and  a  posterior  branch,  for  the  posterior 
half. 

The  Spinal  nerves  are  divided  into 

Cervical  -  -  8  pairs 

Dorsal  -  -  12 

Lumbar  -  -  5 

Sacral  -  -  6 
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The  Cervical  nerves  pass  off  transversely  from  the 
spinal  cord ;  the  dorsal  are  oblique  in  their  direction  ;  and 
the  lumbar  vertical,  and  form  the  large  assemblage  of 
nerves  at  the  termination  of  the  cord  called  cavda 
equina. 

The  Arteries  of  the  spinal  cord  are,  the  anterior,  pos- 
terior, and  lateral  spinal,  which  are  derived  from  the 
vertebral ;  and  branches  from  the  intercostal  and  lumbar 
arteries,  which  enter  the  canal  through  the  intervertebral 
foramina. 

The  Veins  of  the  vertebral  column  are  divided  into 
three  sets :  — 

Dorsi-spinal, 
Meningo-rach  idian, 
Medulli-spinal. 
The  Dorsi-spinal  form  a  plexus  around  the  spinous, 
transverse  and  articular  processes  and  arches  of  the  ver- 
tebrae.    They  receive  the  returning  blood  from  the  dorsal 
muscles  and  surrounding  parts,  and  convey  it  into  the 
meningo.rachidian  veins. 

The  Meningo-rachidian  *  veins   are  situated  between 

*  These  yeins  are  sometimes,  though  most  incorrectly,  termed 
'*  sinuses :  "  venous  sinuses  are  canals  existing  in  any  structure, 
and  merely  lined  by  the  internal  coat  of  a  vein ;  but  the  meningo- 
rachidian  veins  have  as  many  coats  as  other  veins. 
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the  theca  vertebralis  and  the  vertebne.  They  commn" 
nicate  freely  with  each  other  by  means  of  a  complicated 
plexus.  In  front  they  form  two  longitudinal  trunks, 
which  extend  the  whole  length  of  the  column  on  each 
side  of  the  posterior  common  ligament,  and  are  joined 
on  the  body  of  each  vertebra  by  transverse  trunks,  which 
pass  beneath  the  ligament,  and  receive  the  large  vertebral 
veins  from  the  interior  of  each  vertebra.  They  pour 
their  blood  into  the  vertebral  veins  in  the  neck,  into  the 
intercostal  and  azygos  veins  in  the  thorax,  and  into  the 
lumbar  and  sacral  veins  in  the  loins  and  pelvis,  by  means 
of  communicating  trunks,  which  escape  at  the  interver- 
tebral foramina. 

The  MeduUi-spincd  veins  are  situated  between  the  pia 
mater  and  arachnoid ;  they  communicate  freely  with  each 
other,  and  form  plexuses,  and  send  branches  through  the 
intervertebral  foramina  with  each  of  the  spinal  nerves,  to 
join  the  veins  of  the  trunk. 


275 


CHAPTER  VII. 

ORGANS  OF  SENSE. 

The  Nose  and  Nasal  Fossa, 

The  organ  of  smell  consists  essentially  of  two  parts :  one 
external,  the  nose ;  the  other  internal,  the  nasal  fosses. 

The  Nose  is  the  triangular  pyramid  projecting  from  the 
centre  of  the  face,  immediately  above  the  upper  lip. 
Superiorly,  it  is  connected  with  the  forehead,  by  means  of  a 
narrow  bridge ;  inferiorly,  it  presents  two  openings,  the 
nostrilsy  which  overhang  the  mouth,  and  are  so  constructed 
that  the  odour  of  all  substances  must  be  received  by  the 
nose,  before  they  can  be  introduced  within  the  lips.  The 
septum  between  the  openings  of  the  nostrils  is  called  the 
coltinma.  Their  entrance  is  guarded  by  a  number  of  stiff 
hmrs  (vibriss(B)f  which  project  across  the  openings,  and  act  as 
a  filter  in  preventing  the  introduction  of  foreign  substances, 
such  as  dust,  or  insects,  with  the  current  of  air  intended 
for  respiration. 

The  anatomical  elements  of  which  the  nose  is  composed 
are, — 1.  The  integument ;  2.  Muscles;  3.  Bones ;  4.  Fibro- 
cartilages ;  5.  Mucous  membrane  ;  6.  Vessels  and  nerves. 

1.  The  Integument  forming  the  tip  (loinUus)  and  wings 
(cUcb)  of  the  nose  is  extremely  thick  and  dense,  so  as  to 
be  with  difficulty  separated  from  the  fibro-cartilage.  It  is 
furnished  with  a  number  of  sebaceous  follicles,  which  by 
their  oily  secretion,  protect  the  extremity  of  the  nose  in 
excessive  alternations  of  temperature.  The  sebaceous 
matter  of  these  follicles  becomes  of  a  dark  colour  upon 
the  surface,  from  the  attraction  of  the  carbonaceous  matter 
floating  in  the  atmosphere :  hence  the  spotted  |ippearance 
which  the  tip  of  the  nose  presents  in  large  cities.  When 
the  integument  is  firmly  compressed,  the  inspissated 
sebaceous  secretion  is  squeezed  out  from  the  follicles,  and 
retaining  the  form  of  their  interior,  has  the  appearance  of 
small  white  maggots  with  black  heads. 
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2.  The  Muscles  are  brought  into  view  by  reflecting  the 
integument:  they  are  the  pyramidalis  nasi;  compressor 
nasi ;  levator  labii  superior  is  alseque  nasi ;  and  depressor 
labii  superioris  alseque  nasi.  They  have  been  already 
described  with  the  muscles  of  the  face. 

3.  The  Bones  of  the  nose,  are  the  nasal,  and  nasal  pro* 
cesses  of  the  superior  maxillary. 

4.  The  Fibro^artilages  give  form  and  stability  to  the 
outwork  of  the  nose,  providing  at  the  same  time,  by  their 
elasticity,  against  injuries.  They  are  five  in  number, 
the 

Cartilage  of  the  septum, 
Two  lateral  cartilages, 
Two  alar  cartilages. 

The  CcPrtilage  of  the  septum,  somewhat  triangular  in  form, 
divides  the  nose  into  its  two  nostrils.  It  is  connected 
above  with  the  nasal  bones  and  lateral  cartilages ;  behind 
with  the  ethmoidal  septum  and  vomer ;  and  below  with 
the  palate  processes  of  the  superior  maxillary  bones.  The 
alar  cartilages  and  columna  move  freely  upon  the 
cartilage  of  the  septum,  being  but  loosely  connected  with 
it  by  perichondrium. 

The  Lateral  cartilages  are  also  triangular :  they  are  con- 
nected, along  the  middle  line,  with  the  cartilage  of  the 
septum ;  above,  with  the  nasal  bones ;  behind,  with  the 
nasal  processes  of  the  superior  maxillary ;  and  behwy  with 
the  alar  cartilages. 

Alar  cartik^es.  —  Each  of  these  cartilages  is  curved 
in  such  a  manner  as  to  correspond  with  the  opening  of 
the  nostril,  to  which  it  forms  a  kind  of  rim.  The  inner 
portion  is  loosely  connected  with  the  same  part  of  the 
opposite  cartilage,  so  as  to  form  the  columncu  It  is  ex- 
panded and  thickened  at  the  point  of  the  nose  to  consti- 
tute the  lobe;  and,  upon  the  side,  expands  into  the  oval 
form  of  the  ala. 

Besides  these,  there  are  some  small  irregular  cartila- 
ginous plates,  which  will  be  discovered  in  the  course  of 
the  dissection,  but  which  are'  unworthy  a  separate  descrip- 
tion. 

The  whole  of  these  cartilages  are  connected  with  each 
other,  and  to  the  bones,  by  perichondrium,  which,  from  its 
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membranous  structure,  permits  of  the  freedom  of  motion 
existing  between  them. 

5.  The  Mucotts  membrane^  lining  the  interior  of  the 
nose,  is  continuous  with  the  skin  externally,  and  with  the 
pituitary  membrane  of  the  nasal  fossas  within.  Around 
the  entrance  of  the  nostrils  it  is  provided  with  the  vu 
brisscB. 

6.  Vessels  and  Nerves,  —  The  arteries  of  the  nose 
are  the  lateralis  nasi  from  the  facial,  and  the  nasalis  septi 
from  the  superior  coronary. 

Its  Nerves  are  the  facial,  infra-orbital,  and  nasal  branch 
of  the  ophthalmic. 

Nasal  Foss-aE. 

To  obtain  a  good  view  of  the  nasal foss(B^  the  face  must 
be  divided  through  the  nose  by  a  vertical  incision,  a  little 
to  one  side  of  the  middle  line. 

The  Nasal fosscB  are  two  irregular,  compressed  cavities, 
extending  backwards  from  the  nose  to  the  pharynx. 
They  are  bounded,  superiorly^  by  the  sphenoid  and  ethmoid 
bones.  Jnferiorly,  by  the  hard  palate,  and  in  the  middle 
line  they  are  separated  from  each  other  by  a  bony 
septum.  The  boundaries  of  this  cavity  will  be  more 
simply  expressed  in  a  tabular  form,  thus :  — 

Nasal  bones. 

Cribriform  plate  of  ethmoid. 

Sphenoid. 
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Palate  process  of  superior  maxillary  bone. 
Palate  process  of  palate  bone. 


Upon  the  outer  wall  of  each  fossa,  in  the  dried  skull, 
are  three  projecting  processes,  termed  spongy  bones.  The 
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two  superior  belohg  to  the  ethmoid,  the  inferior  is  a 
separate  bone.  In  the  fresh  fossae  these  are  covered  with 
the  mucous  membrane,  and  serve  to  increase  its  surface  by 
their  projection  and  by  their  convoluted  form. 

The  space  intervening  between  the  two  superior  spongy 
bones  is  the  st^terior  meatus;  the  space  between  the 
superior  and  middle  bones  is  the  middle  meatus  ;  and  that 
between  the  inferior  and  floor  of  the  fossa  is  the  inferior 
meatus. 

These  Meatuses  are  passages  which  extend  from  before 
backwards,  and  it  is  in  rushing  through  and  amongst 
these,  that  the  atmosphere  deposits  its  odorant  particles 
upon  the  mucous  membrane. 

There  are  several  openings  into  the  nasal  fossae :  thus, 
in  the  superior  meatus,  are  the  openings  of  the  sphenoidal 
and  posterior  ethmoidal  cells ;  in  the  middle,  the  anterior 
ethmoidal  cells,  the  frontal  sinuses,  and  the  antrum  max- 
illare  ;  and,  in  the  inferior  meatus,  the  termination  of 
the  nasal  duct.  In  the  dried  bone  there  are  two  addi- 
rional  openings,  the  spheno- palatine  and  the  anterior 
palatine  foramen,  the  former  being  situated  in  the  superior^ 
and  the  latter  in  the  inferior  meatus. 

The  Mucous  membrane  of  the  nasal  fossae  is  called 
pituitari/  or  Schneiderian.*  The  former  name  being  de^ 
rived  from  its  secretion,  the  latter  from  Schneider,  who 
was  the  first  to  shew  that  the  secretion  of  the  nose  pro- 
ceeded from  the  mucous  membrane,  and  not  from  the 
brain,  as  was  formerly  imagined.  It  is  continuous  with 
the  general  pulmono-digestive  raucous  membrane,  and 
may  be  traced  through  the  openings  in  the  meatuses,  into 
the  sphenoidal  and  ethmoidal  cells,  into  the  antrum  max- 
illare,  through  the  nasal  duct  to  the  surface  of  the  eye, 
where  it  is  continuous  with  the  conjunctiva^  along  the 
Eustachian  tubes  into  the  tympanum  and  mastoid  cells, 
to  which  it  forms  the  lining  membrane,  and  through  the 
posterior  nares  into  the  pharynx  and  mouthy  and  thence 
through  the  lungs  and  alimentary  canal. 

Vessels    and    Nerves-  —  The  arteries   of    the    nasal 
fossae  are  the  anterior  and  posterior  ethmoidal,  from  the 

•  Conrad  Victor  Schneider,  professor  of  medicin  at  Wittenberg. 
His  work,  entitled  De  Catarrhis,  &c.,  was  published  in  1661. 
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ophthalmic  and  spheno-palatine,  and  pterygo-palatine  from 
the  internal  maxillary. 

The  Nerves  are,  the  olfactory,  the  spheno-palatine 
branches  of  Meckel's  gan^on,  and  the  nasal  branch  of 
the  ophthalmic. 

The  Olfactory  is  the  special  nerve  oi  smell.  Its  bulb 
gives  off  a  considerable  number  of  branches,  which  pass 
through  the  cribriform  foramina,  and  spread  upon  the 
osseous  sur&ce  of  the  mucous  membrane,  some  passing 
to  the  septum,  and  others  to  the  superior  and  middle 
spongy  bones. 

The  SphenO'pakUine  nerves  are  branches  of  Meckel's 
ganglion^  which  enter  the  fossae  through  the  spheno- 
palatine foramen,  and  are  distributed  to  the  mucous  mem- 
brane ;  one  branch,  larger  than  the  rest,  crosses  to  the 
septum,  and  descends  by  its  side  to  the  anterior  palatine 
canid,  where  it  communicates  with  the  naso-palatine 
ganglion.  These  nerves  associate  the  organ  of  smell  with 
the  other  organs  of  sense  and  of  nutrition,  by  means  of 
the  S3rmpathetic  nerve. 

The  Nasal  nerve  enters  the  nasal  fossas  through  the 
most  anterior  of  the  openings  in  the  cribriform  lamella, 
and  divides  into  two  branches,  one  of  which  is  distributed 
to  the  mucous  membrane  of  the  septum  and  around  the 
nostril ;  the  other  passes  between  the  cartilages  of  the 
nose,  and  is  distributed  to  the  integument  on  its  ex- 
terior. 

PracHcal  Observations.  —  The  mucous  membrane 
is  rendered  an  organ  of  smell  by  the  contact  of  the 
odorant  particles.  If  the  secretion  be  deficient,  the 
contact  is  not  appreciable,  and  there  is  loss  of  smell. 
Or,  if  the  membrane  be  swollen  and  thickened,  there  is 
likewise  loss  of  smell ;  both  of  these  conditions  are  con- 
sequences of  common  cold. 

When  haemorrhage  occurs  from  the  mucous  membrane, 
it  may  proceed  to  so  great  an  extent  as  to  endanger  life. 
In  such  a  case  the  nasal  fossae  must  be  stopped  from 
behind,  by  drawing  a  piece  of  dry  sponge  against  the 
posterior  nares.  This  is  effected  by  introducing  an  in- 
strument, carrying  a  curved  spring  with  an  eye  at  the 
end  of  it,  along  the  inferior  meatus  to  the  pharynx. 
The  spring  is  then  pressed  onwards,  and  is  directed  by  its 
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curve  into  the  posterior  part  of  the  mouth ;  the  thread 
bearing  the  sponge  is  passed  through  the  eye  of  the 
spring,  and  the  instrument  with  the  thread  is  withdrawn 
through  the  nose.  The  sponge  is  then  carefully  directed 
beneath  the  soft  palate,  and  drawn  gently  against  the 
posterior  openings  of  the  nose. 

Growths  of  various  kinds  (polypi)  proceed  from  the 
mucous  membrane,  and  increase  to  a  great  size,  impeding 
nasal  respiration,  forcing  the  bones  out  of  their  places, 
and  doing  great  mischief.  They  are  generally  attached 
by  a  narrow  pedicle,  and  may  be  removed  with  the  polypus 
forceps.  In  performing  this  operation,  the  direction  of 
the  meatuses  must  be  recollected,  otherwise  there  would 
be  danger  of  entangling  the  instrument,  and  pulling  away 
one  of  the  spongy  bones. 

When  the  tube  of  the  stomach-pump  cannot  be  passed 
through  the  mouth,  it  may  be  introduced  into  that  viscus 
by  passing  it  along  the  inferior  meatus  of  the  nose. 
Patients,  with  extensive  injury  to  the  jaws,  have  been 
nourished  for  a  long  time  solely  by  liquid  food  poured 
into  the  stomach  in  this  way. 

In  obstruction  of  the  nasal  duct,  it  is  oflen  of  great 
consequence  to  introduce  a  probe  into  it  from  the  inferior 
meatus.  This  operation  should  therefore  be  practised 
upon  the  subject. 

The  Eye,  with  its  Appendages. 

The  form  of  the  eyeball  is  that  of  a  sphere,  having  a 
segment  of  a  smaller  sphere  ingrafted  upon  its  anterior 
surface,  which  increases  its  an tero- posterior  diameter. 
The  axes  of  the  two  eyeballs  are  parallel  with  each  other, 
and  do  not  correspond  with  the  axes  of  the  orbits,  which 
are  directed  outwards.  The  optic  nerves  follow  the 
direction  of  the  orbits,  and  therefore  enter  the  eyeballs  to 
their  nasal  side. 

The  Globe  of  the  eye  is  composed  o^  tunics  and  humours. 
The  tunics  are  three  in  number,  the 

1 .  Sclerotic  and  cornea, 

2.  Choroid,  iris,  and  ciliary  processes, 

3.  Retina  and  zonula  ciliaris. 
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The  Humours  are  also  three ;  — 

Aqueous, 
Crystalline  (lens), 
Vitreous. 

1.  The  Sclerotic  and  cornea  form  the  external  tunic  of 
the  eyeball,  and  give  to  it  its  peculiar  form.  Four-fifths  of 
the  globe  are  invested  by  the  sclerotic,  the  remaining  fifth 
by  the  cornea. 


Fig,  2£>.* 


The  Sclerotic  {Jig*  29.  i.  Jig*  32.  i.)  (<rK\v)po^f  hard)  is 
a  dense  fibrous  membrane,  thicker  behind  than  in  front. 
It  is  continuous,  posteriorly,  with  the  sheath  of  the  optic 
nerve,  which  is  derived  from  the  dura  mater,  and  it  is 
pierced  by  that  nerve  as  well  as  by  the  ciliary  nerves  and 
arteries.  Anteriorly  it  presents  a  bevelled  edge,  which 
receives  the  cornea  in  the  same  way  that  a  watch-glass  is 
received  by  the  groove  in  its  case.  Its  anterior  surface  is 
covered  by  a  thin  tendinous  layer,  the  tunica  allmginea 

•  Fig.  29.  The  external  tunic  of  the  eye. 

No.  1.  The  sclerotic  coat.  2.  The  tunica  albuginea,  fonned  by 
the  expansion  of  the  tendons  of  the  four  recti  muscles.  3.  The  in- 
sertion of  the  superior  rectus.  4.  The  insertion  of  the  inferior  rectus. 
5.  The  insertion  of  the  external  rectus.  6.  Small  openings  in  the 
sclerotic  for  the  passage  of  the  ciliary  arteries  and  nerves.  7.  The 
optic  nerve,  which  becomes  constricted  at  its  point  of  entran(;e  into 
the  globe  of  the  eye.     8.   Tbe  cornet^. 
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{Jig*  29.  2.),  derived  from  the  expansion  of  the  tendons 
of  the  four  recti  muscles.  By  its  posterior  surface  it 
gives  attachment  to  the  two  obhque  muscles.  The  tunica 
albuginea  is  covered,  for  a  part  of  its  extent,  by  the 
mucous  membrane  of  the  front  of  the  eye,  the  conjunc- 
tiva* And,  by  reason  of  the  brilliancy  of  its  whiteness, 
gives  occasion  to  the  common  expression,  ^<  The  white  of 
the  eye." 

At  the  entrance  of  the  optic  nerve,  the  sclerotic  forms 
a  thin  cribriform  lameUa  {fig*  32.  2.)  (lamina  cribrosa)^ 
which  is  pierced  by  a  number  of  minute  openings  for  the 
passage  of  the  nervous  filaments.  One  of  these  openings, 
larger  than  the  rest,  and  situated  in  the  centre  of  the 
lamella,  is  the  porus  opticus  through  which  the  arteria 
centralis  retinae  enters  the  eye. 

The  Cornea  (Jig.  29.  ^^fig*  32.  3.)  (corneus,  horny)  is 
the  transparent  projecting  layer  that  forms  the  anterior 
fifth  of  the  globe  of  the  eye.  In  its  form  it  resembles  a 
watch-glass.  In  structure  it  consists  of  five  or  six  thin 
lamellae,  connected  to  each  other  by  a  delicate  cellular 
tissue.  It  is  covered  by  the  conjunctiva  in  front,  and 
lined  by  the  membrane  of  the  aqueous  humour  behind. 
By  its  edge,  which  is  sharp  and  thin,  it  is  received  within 
the  bevelled  border  of  the  sclerotic,  to  which  it  is  very 
firmly  attached.  It  is  thicker  than  the  anterior  portion 
of  the  sclerotic. 

The  cornea  is  not  perfectly  circular,  the  transverse 
diameter  being  slightly  greater  than  the  vertical.  This 
form  is  particularly  evident  in  animals.  The  opacity  of 
the  cornea,  produced  by  pressure  on  the  globe,  results 
from  the  infiltration  of  fluid  into  the  cellular  tissue  con- 
necting its  layers.  This  appearance  cannot  be  produced 
in  a  sound  living  eye. 

The  sclerotic  and  cornea  are  now  to  be  dissected  away  from  the 
second  tunic ;  this,  with  care,  may  be  easily  performed,  the  only  con- 
nections subsisting  between  them  being  at  the  circumference  of  the 
iris,  the  entrance  of  the  optic  nerve,  and  the  perforation  of  the  ciliary 
nerves  and  arteries.  Finch  up  a  fold  of  the  sclerotic  near  its  anterior 
circumference^  and  make  a  small  opening  into  it,  then  raise  the  edge 
of  the  tunic,  and  with  a  pair  of  fine  scissors,  having  a  probe  point, 
divide  the  entire  circumference  of  the  sclerotic,  and  cut  it  away  bit  by 
bit.     Then  separate  it  from  its  attachment  around  the  circumference 
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la  the  course  of  this  disBection  the  ciliary  nervet  and 
long  ciliary  arteries  will  be  seen  passing  forwards  between 
the  sclerotic  and  choroid,  to  be  distributed  (o  the  iris, 

2.  The  Second  hmic  (jig.  30.)  of  the  eye-ball  is  formed 
by  the  choroid  and  irii ;  the  ciliary  processes  being  an 
appendage  developed  from  its  inner  sur&ce. 


The  Choroid  i(  (^fig.  30.  1.,  fig.  32.  4.)  is  a  vascular 
membrane  of  a  rich  chocolate  brown  colour  upon  ita 
external  surface,  and  of  a  deep  black  colour  within.     It  is 

*  J^.  so.   Tbe  ucond  tuoic  of  the  eye. 

No.  I.  Tbe  choroid  membrane  upon  which  are  seen  the  cuned 
lines  maiking  the  arrangement  of  tbe  vene  vorticosiB.  2.  2.  Ciliary 
nerres.  3.  A  long  ciliBrj  artery  and  nerve.  4,  The  ciliary  ligament. 
5.  The  iris ;  (he  two  leta  of  fibres  are  Terj  distinctly  seen,  the  external, 
radiating  lowarda  the  centre,  and  tbe  internal,  circular,  ■urrounding 

t  liie  word  cAsTDuf  has  been  very  much  abused  in  anstomiol  lan- 
Kuage  ;  it  waa  originBll  j  applied  to  the  membrane  of  tbe  fcetus  called 
chorion,  (iom  tbe  Greek  word  xopu^i  domiciltuia,  that  membrane 
bang,  as  it  were,  tbe  abode  or  receptacle  of  tbe  fcetus.  T^ofar  cornea 
from  jf^c,  to  take  or  receive.  Now  it  >o  happens  that  the  chorion 
in  the  ovum  is  avascular  membrane  of  a  peculiar  structure.  Hence  the 
term  chorud  ^IfCfiMy  iiRoi,  like  Ihecborion,  has  been  used  indiscriminatelj 
to  signiTy  lucular  Btructum,  as  in  the  choroid  membrane  of  tbe  eje, 
ttaechormd  plexus,  &c,  and  we  find  Cruieilhier  in  hit  admirable  work 
an  Anatomy,  voL  iii.  p.  463.,  aaying  in  a  OOU,  "  Cboroide  est 
BjDonyme  de  vasculeuie." 


284  CILIARY   LIGAMENT. 

connected  to  the  sclerotic  externally  by  an  extremely 
fine  cellular  tissue,  and  by  the  passage  of  nerves  and 
vessels.  Internally  it  is  in  simple  contact  with  the  third 
tunic  of  the  eye,  the  retina.  It  is  pierced  posteriorly  for 
the  passage  of  the  optic  nerve,  and  is  connected  ante- 
riorly with  the  iris,  ciliary  processes,  and  junction  of  the 
cornea  and  sclerotic,  by  a  dense  white  structure,  the 
ciliary  ligament^  which  surrounds  the  circumference  of 
the  iris  like  a  ring. 

The  choroid  membrane  is  composed  of  three  layers,  — 
1.  an  external  venous,  which  consists  principally  of  veins 
arranged  in  a  peculiar  manner :  hence  they  have  been 
named  vence  vorticosce.  The  marking  upon  the  surface  of 
the  membrane  produced  by  these  veins  resembles  so 
many  centres,  to  which  a  number  of  curved  lines  con- 
verge. It  is  this  layer  which  is  connected  with  the  ciliary 
ligament.  2.  The  middle,  or  arterial  layer  {tunica  Ruy* 
schiana*)  is  formed  principally  of  the  ramifications  of 
minute  arteries,  and  secretes  upon  its  surface  the  pig- 
mentum  nigrum.  It  is  reflected  inwards  at  its  junction 
with  the  ciliary  ligament,  so  as  to  form  the  ciliary  pro- 
cesses. 3.  The  interned  layer  is  a  delicate  membrane 
i^membrana  pigmmti)  which  retains  the  pigmentum  nigrum 
in  its  place.  This  membrane  presents  a  beautiful  appear- 
ance beneath  the  microscope,  being  composed  of  regular 
hexagonal  plates,  and  resembling  a  tessellated  pavement. 

In  animals  the  pigmentum  nigrum  is  replaced  by  a 
layer  of  metallic  brilliancy,  called  the  tapetum. 

The  Ciliary  ligament,  or  circle  {fig*  SO.  4.,  fig,  32.  5.), 
is  the  bond  of  union  between  the  external  and  middle 
tunics  of  the  eye,  and  serves  to  connect  the  cornea  and 
sclerotic  with  the  iris  and  external  layer  of  the  choroid* 
It  is  also  the  point  to  which  the  ciliary  nerves  and  vessekt 
proceed  previously  to  their  distribution,  and  it  receives 
the  anterior  ciliary  arteries  through  the  anterior  margin  of 
the  sclerotic.     A  minute  vascular  canal  is  situated  within 


*  Ruysch  was  born  at  the  Hague  in  1638,  and  was  appointed  pro- 
fessor of  Anatomy  at  Amsterdam  in  1 665.  His  whole  life  was  em- 
ployed in  making  injected  preparations,  for  which  he  is  justly  cele- 
brated. He  came  to  the  conclusion  that  the  body  was  entirely  mad0 
up  of  v^sels.     He  died  at  the  advanced  age  of  93  ^earSf 
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the  ciliary  ligament,  called  the  ciliary  canal,  or  the  canal 
of  Fontanaf ,  from  its  discoverer. 

The  Iris  {Jig*  30.  5.,  Jig,  32.  6.)  (iris,  a  rainbow)  is  so 
named  from  its  variety  of  colour  in  different  individuals  : 
it  forms  a  septum  between  the  anterior  and  posterior 
chambers  of  the  eye,  and  is  pierced  in  its  centre  by  a 
circular  opening,  which  is  called  the  pupil  {Jig^  30.  6., 
fig.  32.*).  By  its  periphery  it  is  connected  with  the 
ciliary  ligament,  and  by  its  inner  circumference  forms  the 
margin  of  the  pupil :  its  anterior  surface  looks  towards 
the  cornea,  and  the  posterior  towards  the  ciliary  processes 
and  lens. 

It  is  composed  of  two  layers,  an  anterior^  or  fibrous^ 
consisting  of  radiating  fibres  which  converge  from  the 
circumference  towards  the  centre,  and  have  the  power  of 
dilating  the  pupil,  and  circtUary  which  surround  the 
pupil  like  a  sphincter,  and  by  their  action  produce  con- 
traction of  its  area.  The  posterior  layer  is  of  a  deep 
purple  tint,  and  is  thence  named  uvea,  from  its  resem- 
blance in  colour  to  a  ripe  grape. 

The  Ciliary  processes  may  be  seen  in  two  ways,  either 
by  removing  the  iris  from  its  attachment  to  the  ciliary 
ligament,  when  a  front  view  of  the  processes  will  be 
obtained,  or  by  making  a  transverse  section  through  the 
globe  of  the  eye,  when  they  may  be  examined  from 
behind. 

The  ciliary  processes  consist  of  a  number  of  triangular 
folds,  formed  apparently  by  the  plaiting  of  the  internal 
layer  of  the  choroid.  They  are,  according  to  Zinn, 
about  sixty  in  number,  and  may  be  divided  into  large  and 
small,  the  latter  being  situated  in  the  spaces  between  the 
former.  The  base  of  each  triangle  is  situated  towards 
the  circumference  of  the  eye,  the  apex  towards  the  centre. 
The  periphery  is  connected  with  the  ciliary  ligament, 
and  is  continuous  with  the  internal  layer  of  the  choroid. 
The  central  border  is  free,  and  rests  against  the  circum- 
ference of  the  lens.  The  anterior  surface  corresponds 
with  the  uvea;  the  posterior  receives  the  folds  of  the 

f  Felix  Fontana,  an  anatomist  of  Tuscany.  His  «  Description  of 
a  New  Caned  in  the  Eye,**  was  published  in  1778,  in  a  letter  to  the 
Professor  of  Anatomy  in  Upsal. 
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zonula  ciliaris  between  its  processefl,  and  thus  establishes  a 
connection  between  the  choroid  and  hyaloid  membrane. 
The  ciliary  processes  are  covered  by  a  thick  layer  of 
pigmentum  nigrum,  which  is  more  abundant  upon  them 
and  upon  the  anterior  part  of  the  choroid  than  upon  the 
posterior.  When  the  pigment  is  washed  off,  the  processes 
are  of  a  whitish  colour. 

3.  The  Third  tunic  (fig.  31.)  of  the  eye  is  the  reUnoj 
which  is  prolonged  forwards  to  the  lens  by  the  zonula 
dUaria, 


Fig.  SI 


Dissection,  -—  If  after  the  preceding  dissection  the  choroid  mem- 
brane be  carefully  raised  and  removed,  the  eye  being  kept  under 
water,  the  retina  will  be  seen  very  distinctly. 

The  Retina  {Jig.  31. 1.9^^.  32. 8.)  is  composed  of  three 
layers :  — 

Extemaly  or  Jacob's  membrane, 
Middle^  Nervous  membrane, 
Interned^      Vascular  membrane* 

Jacob's  membrane  is  extremely  thin,  and  is  seen  as  a 
flocculent  film  when  the  eye  is  suspended  in  water.  It  is 
the  supporting  membrane  to  the  nervous  substance  of  the 
second  layer.  Dr.  Jacob  considers  it  a  serous  mem- 
brane. 

The  Nervous  membrane  is  the  expansion  of  the  optic 

*  Fig.  SI.   The  third  tunic  of  the  eye. 

No.  1.  The  retina  terminating  anteriorly  in  a  scolloped  border. 
2.  The  foramen  of  Soemmering.  S.  The  zonula  ciliaris.  4.  The 
lens. 
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nerve,  and  forms  a  thin  semi-transparent  bluish  white 
layer,  which  envelopes  the  vitreous  humour,  and  extends 
forwards  to  the  commencement  of  the  ciliary  processes, 
where  it  terminates  in  an  abrupt  scolloped  margin. 

The  Vasctdar  membrane  consists  of  the  ramifications 
of  a  minute  artery,  the  arteria  centralis  retinae,  which 
pierces  the  optic  nerve  and  enters  the  globe  of  the  eye 
through  the  porus  opticus  in  the  centre  of  the  lamina 
cribrosa.  This  artery  may  be  seen  very  distinctly  by 
making  a  transverse  section  of  the  eyeball.  Its  branches 
are  continuous  anteriorly  with  the  zonula  ciliaris. 

The  retina  is  deficient  posteriorly  at  a  spot  correspond- 
ing with  the  axis  of  the  globe  of  the  eye.  This  spot  is 
called  the  foramen  of  Soemmering  *  (^ff.  31.  2.),  and  is  sur- 
rounded by  a  yellow  halo,  the  limbtis  luteus.  It  exists 
only  in  animals  having  the  axis  of  the  eyeballs  parallel 
with  each  other,  as  man,  quadrumana,  and  some  reptiles. 

The  Zonula  ciliaris  {fig*  31.  S*Jig.  32.  9.),  (Zonula  of 
Zinn  -t- )  is  a  thin  vascular  layer  which  connects  the  an- 
terior margin  of  the  retina  with  the  circumference  of  the 
lens.  It  presents  upon  its  surface  a  number  of  small 
folds  corresponding  with  the  ciliary  processes,  between 
which  they  are  received.  These  processes  are  arranged 
in  the  form  of  rays  around  the  lens,  and  the  spaces  be- 
tween them  are  stained  by  the  pigmentum  nigrum  of  the 
ciliary  processes.  They  appear  to  derive  their  vessels 
from  the  vascular  layer  of  the  retina.  The  under  surface 
of  the  zonula  is  in  contact  with  the  hyaloid  membrane, 
and  around  the  lens  forms  the  anterior  fiuted  wall  of  the 
caned  of  Petit. 

The  connection  between  these  folds  and  the  ciliary 
processes,  may  be  very  easily  demonstrated  by  dividing 
an  eye  transversely  into  two  portions,  then  raising  the 
anterior  half,  and  allowing  the  vitreous  humours  to  sepa- 
rate from  its  attachment  by  its  own  weight.     The  folds 

*  Samuel  Thomas  Soemmering  is  celebrated  for  the  beautiful  and 
accurate  plates  which  accompany  his  works.  The  account  **  De 
foramine  centrali  retina  humance,  limbo  luteo  cincto,*'  was  published 
in  1779,  in  the  CommentaHones  Soc,  Reg.  Scient,  Gotimgensis, 

f  John  Gottfried  Zinn»  professor  of  Anatomy  in  Gottingen ;  his 
**  Descriptio  Anatomica  Ocuii  Humani,"  was  published  in  1755 ;  with 
excellent  plates.     It  was  republished  by  Wrisberg  in  1780. 
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of  the  zonula  will  then  be  seen  to  be  drawn  out  from 
between  the  folds  of  the  ciliary  processes. 

The  Humours  of  the  eye  are  each  provided  with  its 
proper  membrane. 

The  Aqueous  humour  is  situated  in  the  anterior  and  pos- 
terior chambers  of  the  eye. 


Fig,  32.^ 


The  Anterior  chamber  (^fig-  32. 12.)  is  the  space  inter- 
vening between  the  cornea  in  front,  and  the  iris  and  pupil 
behind. 

The  Posterior  chamber,  smaller  than  the  anterior,  is 
the  narrow  space  bounded  by  the  posterior  surface  of  the 

*  Fig,  32.     A  longitudinal  section  of  the  globe  of  the  eye. 

No.  1.  The  sclerotic,  thicker  behind  than  in  front.  2.  The 
lamina  cribrosa ;  the  thin  layer  of  the  sclerotic,  which  is  pierced  with 
holes  for  the  passage  of  the  nervous  substance  of  the  optic  nerve. 
3.  The  cornea,  which  is  seen  to  be  inserted  into  the  border  of  the 
sclerotic  coat.  4.  The  choroid  membrane  (the  dark  layer).  5.  The 
ciliary  ligament.  6.  The  iris.  *  The  pupil.  7.  The  ciliary  prc^ 
cesses.  8.  The  retina  (the  white  layer).  9.  The  dotted  line  repre- 
sents the  zonula  ciliaris,  which  is  continued  from  the  anterior  border  of 
the  retina  to  the  capsule  of  the  lens.  10.  The  innermost  line  is  the 
hyaloid  membrane,  which  may  be  followed  behind  the  lens.  11.  The 
canal  of  Petit.  1 2.  The  anterior  chamber  of  the  eye.  The  narrow 
space  between  the  iris  and  the  ciliary  processes  and  lens  is  the  pos- 
terior chamber.  13.  The  lens  inclosed  in  its  capsule.  14.  The 
posterior  cavity  of  the  globe,  in  which  the  vitreous  humour  is  lodged. 
15.  A  minute  artery,  a  branch  of  the  arteria  centralis  retinte,  which 
traverses  the  centre  of  the  vitreous  humour  to  reach  the  capsule  of  the 
lens. 
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iris  and  pupil  in  front,  and  by  the  ciliary  process  and  lens 
behind. 

The  two  chambers  are  lined  by  a  thin  layer,  the  ^ecTt" 
Ung  membrane  of  the  aqueous  humour, 
.  The  Vitreous  humour  forms  the  principal  bulk  of  the 
globe  of  the  eye.  It  is  enclosed  in  a  delicate  membrane, 
the  hyaloid  {fig^  32.  ic),  which  sends  processes  into  its 
interior,  forming  cells  in  which  the  humour  is  retained. 
A  small  artery,  15.,  may  sometimes  be  traced  through 
the  centre  of  the  vitreous  humour  to  the  capsule  of  the 
lens.  It  is  surrounded  by  a  sheath  of  the  hyaloid  mem- 
brane, which  is  reflected  forwards  with  it.  This  vessel 
is  easily  injected  in  the  foetus. 

The  Crystalline  hummir  or  lens  (fig*  32. 13.)  is  situated 
immediately  behind  the  pupil,  and  is  surrounded  by  the 
ciliary  processes,  which  slightly  overlap  its  margin.  It  is 
more  convex  on  the  posterior  than  on  the  anterior  sur- 
face, and  is  embedded  in  the  anterior  part  of  the  vitreous 
humour,  from  which  it  is  separated  by  the  hyaloid  mem- 
brane. It  is  invested  by  a  proper  capsule,  which  contains 
a  small  quantity  of  fluid  called  liquor  Morgagni  *,  and 
is  retained  in  its  place  by  the  attachment  of  the  zonula 
ciliaris. 

The  lens  consists  of  concentric  layers,  of  which  the 
external  are  sofl,  the  next  firmer,  and  the  central  form  a 
hardened  nucleus.  These  layers  are  best  demonstrated 
by  boiling,  when  they  separate  easily  from  each  other.  An- 
other division  of  the  lens  takes  place  at  the  same  time :  it 
splits  into  three  triangular  segments,  which  have  the  sharp 
edge  directed  towards  the  centre,  and  the  base  towards 
the  circumference. 

'  Immediately  around  the  circumference  of  the  lens  is  a 
triangular  canal,  the  canal  of  Petit -^  {Jig*  32.  ll.),  which 
is  bounded  in  front  by  the  flutings  of  the  zonula  ciliaris, 
behind  by  the  hyaloid  membrane,  and  within  by  the  bor- 
der of  the  lens. 

*  John  Baptist  Morgagni  was  born  in  1682.  He  was  appointed 
professor  of  medicine  in  Bologna,  and  published  the  first  part  of  hit 
"  Adversaria  Anatomica,"  in  1706.     He  died  in  1771. 

f  John  Louis  Petit,  a  celebrated  French  surgeon :  he  published 
several  surgical  and  anatomical  essays,  in  the  early  part  of  the  18th 
century.     He  died  in  1750. 
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The  Vbssbls  of  the  globe  of  the  eye  are  the  long  and 
short  and  anterior  ciliary  arteries,  and  the  arteria  centra- 
lis retinae.  The  long  dUary  arterieSt  two  in  number, 
pierce  the  posterior  part  of  the  sclerotic,  and  pass  forward 
on  each  side  between  that  membrane  and  the  choroid,  to 
the  ciliary  ligament,  where  they  divide  into  two  branches, 
which  are  distributed  to  the  iris.  The  short  etUairy 
arteries  pierce  the  posterior  part  of  the  sclerotic  coat,  and 
are  distributed  to  the  internal  layer  of  the  choroid  mem* 
brane.  The  anterior  ciliary  are  branches  of  the  mnscular 
arteries.  They  enter  the  eye  through  the  anterior  part 
of  the  sclerotic,  and  are  distributed  to  the  iris.  It  is  the 
increased  number  of  these  arteries  in  iritis  that  forms  the 
peculiar  red  zone  around  the  circumference  of  the  cornea. 

The  Arteria  centralis  retime  enters  the  optic  nerve  at 
about  half  an  inch  from  the  globe  of  the  eye,  and  passing 
through  the  porus  opticus  is  distributed  upon  the  inner 
surface  of  the  retina,  forming  its  vascular  layer;  one 
branch  pierces  the  centre  of  the  vitreous  humour,  and 
supplies  the  capsule  of  the  lens. 

The  Nerves  of  the  eyeball  are  the  optic^  two  ciliary 
nerves  from  the  nasal  branch  of  the  fifth,  and  the  ciliary 
nerves  from  the  lenticular  ganglion. 

Observations.  —  The  sclerotic  is  a  tunic  of  protection, 
and  the  cornea  a  medium  for  the  transmission  of  light. 
The  choroid  supports  the  vessels  destined  for  the  nou- 
rishment of  the  eye,  and  by  its  pigmentum  nigrum  ab- 
sorbs all  loose  and  scattered  rays  that  might  confuse 
the  image  impressed  upon  the  retina.  The  iris,  by  means 
of  its  powers  of  expansion  and  contraction,  regulates  the 
quantity  of  light  admitted  through  the  pupil.  If  the  iris 
be  thin,  and  the  rays  of  light  pass  through  its  substance, 
they  are  immediately  absorbed  by  the  uvea,  and  if  that 
layer  be  insufficient,  they  are  taken  up  by  the  black  pig. 
ment  of  the  ciliary  processes. 

In  Albinoes,  where  there  is  a  deficiency  of  pigmentum 
nigrum,  the  rays  of  light  traverse  the  iris  and  even  the 
sclerotic,  and  so  overwhelm  the  eye  with  light,  that  sight 
is  destroyed,  except  in  the  dimness  of  evening,  or  at  night. 

In  the  manufacture  of  optical  instruments,  care  is  tiS^en 
to  colour  their  interior  black  with  the  same  object,  the 
absorption  of  scattered  rays. 

The  transparent  lamellated  cornea  and  the  humours  of 
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the  eye  have  for  their  office  the  refraction  of  the  rays  in 
such  proportion  as  to  direct  the  image  in  the  most  favour- 
able manner  upon  the  retina.  Where  the  refracting 
medium  is  too  great,  as  in  over  convexity  of  the  cornea 
and  lens,  the  image  is  thrown  beyond  the  retina  (pres- 
byopia, long-sightedness)  ;  and  where  it  is  too  little,  the 
image  falls  short  of  the  nervous  membrane  (myopia,  short- 
sightedness). These  conditions  are  rectified  by  the  use 
of  spectacles,  which  provide  a  differently  refiracting 
medium  external  to  the  eye,  and  thereby  correct  the 
transmission  of  light. 

Appendages  of  the  Ete, 

The  Appendages  of  the  eye  (jbuiamina  oculi)  are  the 
etfdfrowSy  eyelids^  eyelashes,  confuncHva,  caruncma  Itxchry- 
maUs,  and  the  lachrymal  apparatus. 

The  Eyebrows  (^supercUia)  are  two  projecting  arches 
of  integument  covered  with  short  thick  hairs,  which  forni 
the  upper  boundary  of  the  orbits.  They  are  connected 
beneath  with  the  orbicularis,  occipito-frontalis,  and  corru- 
gator  supercilii  muscles ;  their  use  is  to  shade  the  eyes 
from  a  too  vivid  light,  or  protect  them  from  particles  of 
dust  and  moisture  flowing  over  the  forehead. 

The  Eyelids  (jpalp^cs)  are  two  valvular  layers  placed 
in  front  of  the  eye,  which  defend  it  from  injury  by  their 
closure.  When  they  are  drawn  open  they  leave  between 
them  an  elliptic  space,  the  angles  of  which  are  called 
canthi.  Near  to  the  inner  canthus  two  small  projections 
(,fi9'  33.  5.)  are  observed  on  both  lids,  upon  which  are 
seen  the  openings  of  the  lachrymal  ducts  (puncta  lachry- 
mal ia).     Hence  they  are  named  lachrymal  tubercles. 

The  eyelids  have,  entering  into  their  structure,  integit' 
fnent,  orbicularis  muscle^  tarsal  cartilages,  Meibomian  glands, 
and  conjunctiva. 

The  tegumentary  cellular  tissue  of  the  eyelids  is  re- 
markable for  its  looseness  and  entire  absence  of  adipose 
substance.  It  is  particularly  liable  to  serous  infiltration. 
The  fibres  of  the  orbicularis  muscle  covering  the  eyelids, 
are  extremely  thin  and  pale. 

The  Tarsal  cartilages  are  two  thin  lamellae  of  fibro- 
cartilage,  which  give  form  and  support  to  the  eyelids. 
The  superior  (^fig.  33.  i.)  is  of  a  semilunar  form,  broad  in 
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the  middle,  and  tapering  to  each  extremity*  Its  lower 
border  is  broad  and  flat,  its  upper  is  thin,  and  gives  at- 
tachment to  the  levator  palpebrse  and  to  the  fibrous  mem- 
brane of  the  lids. 

The  Inferior  fibro-cartUage  (^fig'  33.  3.)  is  a  narrow 
elliptical  band  situated  in  the  substance  of  the  lower  lid. 
Its  upper  border  is  flat,  and  corresponds  with  the  flat 
edge  of  the  upper  cartilage.  The  lower  is  held  in  its 
place  by  the  fibrous  membrane.  The  cartilages  do  not 
extend  quite  so  &r  as  the  angles  of  the  lids. 

The  Fibrous  membrane  of  the  lids  is  firmly  attached  to 
the  periosteum,  around  the  margin  of  the  orbit,  by  its 
circumference,  and  to  the  tarsal  cartilages  by  its  central 
margin.  It  is  thick  and  dense  on  the  outer  half  of  the 
orbit,  but  becomes  thin  to  its  inner  side.  Its  use  is  to 
retain  the  tarsal  cartilages  in  their  place,  and  give  support 
to  the  lids ;  hence  it  has  been  named  the  broad  tarsal 
Ugament, 

The  Meibomian  glands  *  are  embedded  in  the  internal 
surface  of  the  cartilages,  and  are  very  distinctly  seen  on 
examining  the  inner  surface  of  the  lids.  They  have  the 
appearance  of  parallel  strings  of  pearls,  about  twenty  or 
twenty-four  upon  each  cartilage^  and  open  by  minute 
foramina  (^g.  33.  1.  2.)  upon  the  edges  of  the  lids.  They 
correspond  in  length  with  the  breadth  of  the  cartilage,  and 
are  consequently  longer  in  the  upper  than  in  the  lower  lid* 

Each  gland  consists  of  a  single  lengthened  foUicle  or 
tube,  into  which  a  number  of  small  rounded  follicles 
open ;  the  latter  are  so  numerous  as  almost  to  conceal  the 
tube  by  which  the  secretion  is  poured  out  upon  the 
margin  of  the  lids.  They  are  figured,  after  a  very  careful 
examination,  in  Dr.  Quain's  '<  Elements  of  Anatomy." 
Occasionally  an  arch  is  formed  between  two  of  them,  as  is 
seen  in  that  figure,  and  produces  a  very  graceful  appear- 
ance. 

The  edges  of  the  eyelids  are  furnished  with  a  triple 
row  of  long  thick  hairs,  which  curve  upwards  from  the 
upper  lid,  and  downwards  from  the  lower,  so  that  they 
may  not  interlace  with  each  other  in  the  closure  of  the 
eyelids,  and  prove  an  impediment  to  the  opening  of  the 
eyes.     These  are  the  eyelashes  (ciUd)^  important  organs 

» 

*  Henry  Meibomius,  "  de  Vasis  Palpebrarum  Novis,*'  1666. 
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of  defence  to  the  sensitive  surface  of  so  delicate  an  organ 
as  the  eye. 

The  Cojpunctiva  is  the  mucous  membrane  of  the  eye. 
It  covers  the  whole  of  its  anterior  surface,  and  is  then 
reflected  upon  the  lids  so  as  to  form  their  internal  layer. 
It  is  very  thin,  and  closely  adherent  where  it  covers  the 
cornea,  and  no  vessels  can  be  traced  into  it.  Upon  the 
sclerotica  it  is  thicker  and  less  adherent,  and  to  the  inner 
surface  of  the  lids  is  connected  by  loose  cellular  tissue. 
It  is  continuous  with  the  general  pulmono-digestive 
mucous  membrane,  and  sympathises  in  its  affections,  as 
may  be  observed  in  various  diseases.  From  the  surface 
of  the  eye  it  may  be  traced  through  the  lachrymal  ducts 
into  the  lachrymal  gland,  along  the  edges  of  the  lids ;  it 
is  continuous  with  the  mucous  lining  of  the  Meibomian 
glands,  and  at  'the  inner  angle  of  the  eye  may  be  traced 
through  the  puncta  lachrymalia  into  the  lachrymal  sac, 
and  thence  downwards  through  the  nasal  duct  into  the 
inferior  meatus  of  the  nose. 

The  Carunctda  kuihrymaUs  (^Jig^  33.  3.)  is  the  small 
reddish  body  which  occupies  the  inner  angle  or  canthus 
of  the  eye.  In  health  it  presents  a  bright  pink  tinge, 
in  sickness  it  loses  its  colour  and  becomes  pale.  It  con- 
sists in  an  assemblage  of  mucous  follicles,  and  is  the 
source  of  the  whitish  secretion  which  so  constantly  forms 
at  the  inner  angle  of  the  eye.  It  is  frequently  found 
studded  with  short  hairs. 

Immediately  to  the  outer  side  of  the  caruncula,  is  a 
slight  duplicature  of  the  conjunctiva,  called  plica  semi' 
lunaris,  which  is  the  rudiment  of  the  third  lid  of  animals^ 
the  tnembrana  nicHtans  of  birds. 

Vessels  and  nerves.  —  The  palpebral  are  sup^died 
internally  with  arteries  from  the  ophthalmic,  and  exter- 
nally from  the  facial  and  transverse  facial.  Their  nerves 
are  branches  of  the  fiflh  and  of  the  facial. 

Lachrymal  Apparatus. 

The  Lachrymal  apparatus  consists  of  the  lachrymal 
gland  and  excretory  ductSy  the  puncta  lachrymalia  and 
lachrymal  sac. 

The  Lachrymal  gland  (Jig.  33.  4.)  is  a  small  flattened 
body  having  two  lobes,  situated  at  the  upper  and  outer 
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angle  of  the  eye,  resting  upon  the  eyeball  by  its  tinder 
surface,  and  against  the  wall  of  the  orbit  by  the  upper« 
Its  secretion  is  poured  out  upon  the  surface  of  the  con- 
junctiva by  seven  small  excretory  ducts. 


Fig,  83  • 


Puncta  IcuihrymaUa.  —  Near  to  the  inner  canthus  are 
two  slight  projections  on  the  edges  of  the  eyelids.  These 
are  the  lachrjrmal  tubercles  (^^.  S3.  6.),  and  upon  the 
point  of  each  may  be  seen  a  small  opening,  the  punc^ 
turn  hxchrymaley  the  commencement  of  the  corresponding 
lachrymal  duct.  From  these  points  the  Icushrymal  duets^ 
6. 6.,  proceed  to  the  lachrymal  sac.     The  superior  duct 

*  Fig,  S3.  The  lachrymal  apparatus  and  tanal  cartilages  of  the 
eyelids. 

No.  1 .  The  tarsal  cartilage  of  the  upper  lid.  2.  The  tarsal  car- 
tilage of  the  lower  lid ;  —  the  openings  s^ong  the  edges  of  the  lids  ane 
those  of  the  Meibomian  ducts.  3.  The  caruncula  la&rymalis.  4.  The 
lachrymal  gland  pouring  out  its  secretion  by  seven  flmall  ducts.  S» 
The  lachrymal  tubercles  with  the  openings  of  the  lachrymal  ducts 
called  puncta  lachrymalia.  6.  6.  The  lachrymal  ducts.  7.  The 
lachrymal  sac.  8.  The  nasal  duct.  9.  Its  termination  in  the  in- 
ferior meatus  of  the  nose.     10.  The  inferior  tutbinated  bone. 
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fifSt  ascends,  then  turns  suddenly  inwards  towards  the 
sacy  forming  an  abrupt  angle.  'Die  inferior  duct  forms 
the  same  kind  of  angle,  bj  descending  at  first,  and  then 
turning  abruptly  inwards.  They  are  dense  and  elastic  in 
structure,  and  remain  constantly  open,  so  that  they  act 
like  capillary  tubes  in  absoibing  the  tears  from  the  surface 
of  the  eye.  The  two  fasciculi  of  the  tensor  tarsi  muscle 
are  inserted  into  these  ducts,  and  serve  to  draw  them 
inwards. 

The  Lachrymal  sac  (^Jig*  35.  7.)  is  the  upper  extremity 
of  the  nasal  duct,  and  is  not  more  dilated  than  any  other 
portion  of  the  canal.  It  is  lodged  in  the  groove  of  the 
lachrymal  bone,  and  is  oflen  distinguished  internally  from 
the  nasal  duct  by  a  semilunar  or  circular  valve.  It  con« 
sists  of  mucous  membrane,  but  is  covered  in  and  retained 
in  its  place  by  a  fibrous  expansion,  derived  from  the 
tendon  of  the  orbicularis,  which  is  inserted  into  the  ridge 
on  the  lachrymal  bone.  It  is  also  covered  by  the  tensor 
tarsi  muscle,  which  arises  from  the  same  ridge,  and  in 
its  action  upon  the  lachrymal  ducts  may  serve  to  compress 
the  lachrymal  sac. 

The  Nasal  duet  (^fig^  33.  8.)  is  a  short  canal  directed 
downwards  and  backwards  and  a  little  inwards  to  the 
inferior  meatus  of  the  nose,  where  it  terminates.  It  is 
lined  by  the  mucous  membrane,  which  is  continuous 
with  the  conjunctiva  above  and  the  pituitary  membrane 
of  the  nose  below.  Obstruction  to  this  duct  gives  origin 
to  the  disease  called  fistula  lachrymalis. 

Vessels  and  nerve^.  —  The  lachrymal  gland  is  sup- 
plied with  blood  by  the  lachrymal  branch  of  the  ophthal- 
mic artery,  and  with  nerves  by  the  lachrymal  branch  of  the 
ophthalmic  and  orbital  branch  of  the  superior  maxillary. 

The  Organ  of  Hearing. 

The  Ear  is  composed  of  three  parts, — 1.  external  ear  ; 
%.  middle  ear^  or  tympanum ;  3.  internal  ear^  or  laby' 
finth. 

The  External  bar  consists  of  two  portions,  the  pinna 
and  meatus;  the  former  representing  a  kind  of  funnel 
which  collects  the  vibrations  of  the  atmosphere,  called 
sounds,  and  the  latter  a  tube  which  conveys  the  vibrations 
to  the  tympanum. 
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The  Pinna  presents  a  number  of  folds  and  hollows 
iipon  its  surface,  which  have  different  names  assigned  to 
them.  Thus  the  external  folded  margin  is  called  the 
helix  (eXif,  a  foldV  The  elevation  parallel  to  and  in 
front  of  the  helix  is  called  antihelix  (avr^f  opposite). 
The  pointed  process,  projecting  like  a  valve  over  the 
opening  of  the  ear  from  the  face,  is  called  the  tragus 
(rpayoqj  a  goat),  probably  from  being  sometimes  covered 
with  bristly  hair  like  that  of  a  goat ;  and  a  tubercle  oppo* 
site  to  it  is  the  aniitragus.  The  lowier  dependent  and 
fleshy  portion  of  the  pinna  is  the  lobtdus.  The  space 
between  the  helix  and  antihelix  is  named  the  fossa  innth- 
minata.  Another  depression  is  observed  on  the  upper 
extremity  of  the  antihelix,  which  bifurcates  and  leaves  a 
triangular  space  between  its  branches  called  the  scaphoid 
fossa;  and  the  large  central  space  to  which  all  the 
channels  converge  is  the  concha,  which  opens  directly 
into  the  meatus* 

The  pinna  is  composed  of  iniegumen^  fhrO'CarHlagey 
and  muscUs, 

The  Integument  is  thin^  and  closely  connected  with  the 
fibro-cartilage. 

The  Ftbro-eartilage  gives  form  to  the  pinna,  and  sur- 
rounds the  commencement  of  the  meatus.  It  is  firmly 
attached  to  the  external  auditory  process,  and  is  deficient 
in  the  lobulus. 

The  proper  Muscles  of  the  pinna  are  the 

Major  helicis, 
Minor  helicis, 
Tragicus, 
Antitragicus, 
Transversus  auriculae. 

The  Major  helicis  is  a  narrow  band  of  muscular  fibres 
situated  upon  the  anterior  border  of  the  helix,  just  above 
the  tragus. 

The  Minor  helicis  is  placed  upon  the  posterior  ex- 
tremity of  the  helix. 

The  Tragicm  is  a  thin  layer  of  muscular  fibres,  situated 
upon  the  tragus. 

The  Antitragicus  arises  from  the  antitragus,  and  is  in- 
serted  into  the  posterior  part  of  the  helix. 


MEATUS  AUDITORID8.  —  TYMPANUM.  ^7 

The  Trtmsverstu  auricukBy  partly  tendinous  and  partly 
muscular,  extends  transversely  from  the  convexity  of  the 
concha  to  that  of  the  helix,  on  the  posterior  surface  of 
the  pinna* 

These  muscles  are  rudimentary  \a  the  human  ear,  and 
deserve  only  the  title  of  muscle^  in  the  ears  of  animals. 
Two  other  muscles  are  described  by  Mr.  Tod*,  the 
obUquus  cturis  and  contractor  meatus^  or  tragO'heUcu9. 
There  are  also  a  number  of  ligaments  which  connect  the 
opposite  borders  of  the  fissures  in  the  fibro-cartilage. 

The  Meatus  auditorius  is  a  canal,  partly  cartilaginous 
and  partly  osseous,  about  an  inch  in  length,  which  extends 
inwards  and  a  little  forwards  from  the  concha  to  the  tym- 
panum. It  is  narrower  in  the  middle  than  at  each 
extremity,  and  forms  an  oval  cylinder,  the  long  diameter 
being  vertical;  and  is  slightly  curved  upon  itself,  the 
concsLYity  looking  downwards. 

It  is  lined  by  an  extremely  thin  pouch  of  cuticle, 
which,  when  withdrawn  afler  maceration,  preserves  the 
form  of  the  meatus.  Some  stiff  short  hairs  are  also 
found  in  its  interior,  which  stretch  across  the  tube,  and 
prevent  the  ingress  of  insects  and  dust.  Beneath  the 
cuticle  are  a  number  of  small  ceruminous  follicles,  which 
secrete  the  wax  of  the  ear. 

Vessbls  and  nerves.  —  The  pinna  is  plentifully  sup- 
plied with  arteries;  by  the  anterior  auricular  from  the  tem- 
poral, and  by  the  posterior  auricular  from  the  external 
carotid. 

Its  Nerves  are  derived  from  the  auricular  branch  of  the 
fifth,  and  the  auricularis  magnus  of  the  cervical  plexus. 

Tympanum.  —  The  tympanum  is  an  irregular  bony 
cavity,  compressed  from  without  inwards,  and  situated 
within  the  petrous  bone.  It  is  bounded  externally  by  the 
meatus  and  membrana  tympani;  internally^  by  its  inner 
wall ;  and  in  its  circumference  by  the  petrous  bone  and 
mastoid  cells. 

The  Membrana  tympani  is  stretched  obliquely  from 
above  downwards  across  the  extremity  of  the  meatus 
auditorius,  and  gives  attachment  by  its  centre  and  inner 

*  «  The  Anatomy  and  Physiology  of  the  Organ  of  Hearing,*'  by 
l>ayid  Tod,  1832. 
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ftuifftce  to  the  handle  of  the  malleus.  It  is  depretted 
towards  the  centre,  and  is  concave  towards  the  meatus 
and  convex  towards  the  tympanum.  It  is  oomposed  of 
three  lat/ers,  an  external  cuticular,  middle  fibrous  and  mitf- 
cular,  and  internal  mucous,  derived  from  the  mucous 
lining  of  the  tympanum. 

The  tympanum  contains  four  small  bones,  asiietdu 
audiiAsy  viz.  the 

Malleus, 
Incus^ 
Orbiculare, 
Stapes. 

The  MaUeu$  (hammer)  consists  of  a  head,  neck,  handle 
(mantibrium)y  and  two  processes,  long  {processus  gracilis) 
and  short  (processus  hrevis).  It  is  attached  by  the  manu- 
brium to  the  membrana  tympani,  the  extremity  of  the 
handle  extending  to  the  centre  of  that  membrane.  Its 
connection  is  effected  by  being  inserted  between  the 
mucous  lining  and  the  fibrous  and  muscular  layer.  Its 
long  process  descends  to  the  fissura  Glaseri  *,  and  gives 
attachment  to  the  laxator  tympani  muscle.  Into  the 
short  process  is  inserted  the  tendon  of  the  tensor  tym- 
pani, and  the  head  of  the  bone  articulates  with  the  incus. 

The  Inctis  (anvil)  is  named  firom  an  imagined  resem- 
blance to  an  anvil.  It  has  also  been  likened  to  a  bicuspid 
tooth,  having  one  root  longer,  and  widely  separated  from 
the  other.  It  consists  of  two  processes,  which  join  each 
other  nearly  at  right  angles,  and  at  their  junction  form  a 
flattened  body,  which  articulates  with  the  head  of  the 
malleus.  The  short  process  is  free ;  the  long  process 
descends  nearly  parallel  with  the  handle  of  the  malleus, 
and  curves  inwards,  near  to  its  termination,  to  articulate 
with  the  OS  orbiculare. 

The  Os  orbiculare  is  a  small  spherical  bone,  distinct  in 
the  foetus,  but  anchylosed  to  the  long  process  of  the  incus 
in  the  adult,  and  appearing  only  as  a  process  of  that 
bone.    It  articulates  with  the  head  of  the  stapes. 

The  Stapes  is  shaped  like  a  stirrup,  to  which  it  bears  a 

*  John  Henry  Glaser.  His  principal  work  «  De  Cerebro,**  was  pub* 
lished  in  1680  at  Basle,  after  his  death. 


MUSCI.B9  OF  THB  TYMPANUM.  999 

Terv  dose  resemblance.  Its  head  articulates  with  the  os 
orbicularey  and  the  two  branches  are  connected  at  its 
extremity  by  a  flat  oval- shaped  plate,  representing  the 
foot  of  the  stirrup,  which  fits  accurately  the  opening 
jBrom  the  tympanum  into  the  vestibule,  the  fenestra  ovcUis, 
The  neck  of  the  stapes  gives  attachment  to  the  stapedius 
muscle. 

The  Muscles  of  the  tympanum  are  also  four,  the 

Tensor  tympani, 
LaKator  tympani, 
Laxator  tympani  minor, 
Stapedius. 

To  these  Mr.  Tod  has  added  five  others,  the  posterior 
maUeiy  superior  capitis  mallei,  obliquus  incudis  extemus 
posteriory  triangularis  incudis,  and  musculus,  or  structura 
stapedius  inferior;  for  the  history  of  which  we  must 
refer  the  lover  of  minute  anatomy  to  the  work  previously 
quoted. 

The  Tensor  tympani  arises  from  the  petrous  portion  of 
the  temporal  bone,  and  from  the  Eustachian  tube,  and 
passes  forwards  in  a  distinct  canal  separated  from  the 
tube  by  the  processus  cochleariformis,  to  be  inserted  into 
the  short  process  of  the  malleus. 

The  Laxator  tympani  arises  from  the  spinous  process 
of  the  sphenoid  bone,  and  passes  through  an  opening  in 
the  fissura  Glaseri,  to  be  inserted  into  the  long  process  of 
the  malleus. 

The  LtOxaJtoT  tympani  minor  arises  from  the  upper 
margin  of  the  meatus,  and  is  inserted  into  the  handle  of 
the  malleus. 

The  Stapedius  arises  from  the  interior  of  the  pyramid, 
and  escapes  from  its  summit  to  be  inserted  into  the  neck 
o^  the  stapes. 

The  openings  in  the  tympanum  are  ten  in  number,  five 
large  BxAfive  small;  they  are  the 

Large  openings.  Small  openings. 


Meatus  auditorius. 
Fenestra  ovalis. 
Fenestra  rotunda. 
Mastoid  c^ls, 
Eustachian  tube. 


Entrance  of  the  chorda  tympani. 
Exit  of  the  chorda  tympani, 
For  the  laxator  tympani, 
For  the  tensor  tympani, 
For  the  stapedius, 
o  6 
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The  opening  of  the  Meatut  audiiorwa  has  been  alreadj 
described. 

The  Fene^a  ocaUt  (Jiff.  SAf.  S.)  ts  on  oral  opening, 
Bituated  in  the  upper  part  of  the  inner  wall  of  the  tym- 
panum, directly  opposite  the  meatus ;  it  is  the  opening 
of  communication  between  the  tympanum  and  vestibulei 
and  is  closed  by  the  foot  of  the  stapes  and  by  the  lining 
membranes  of  both  cavities. 

The  Fenettra  rotunda  (Jig,  3*.  s.)  is  somewhat  trian- 
gular in  its  form,  and  situated  in  the  inner  wall  of  the 
tympanum,  below  and  rather  posteriorly  to  the  fenestra 
ovalis,  from  which  it  is  separated  by  a  bony  elevation, 
called  the  promontory,  4.  It  serves  to  communicate  the 
tympanum  with  the  cochlea.  In  the  fresh  subject  it  is 
closed  by  a  proper  membrane,  as  well  as  by  the  mucous 
lining  of  both  cavities. 

The  Mutloid  cells  are  very  numerous,  and  occupy  the 
whole  of  the  interior  of  the  mastoid  process,  and  part  of 
the  petrous  bone.  They  communicate  by  a  large  irr^ulm* 
opening  (,^-  34.  12.)  with  the  upper  and  posterior  cir- 
cumference of  the  tympanum. 

The  EvMacMan  Uibe  {^Jig.  34.  6.)  is  a  canal  of  commu- 
nication extending  obliquely  between  the  pharynx  and  the 
anterior  circumference  of  the  tympanum.  In  structure  it 
is  partly  fibro- cartilaginous  and  partly  osseous,  is  broad 
and  expanded  at  its  pharyngeal  extremity,  and  narrow 
and  compressed  at  the  tympanum. 

Fit.  9^-* 


*  Fig.  S4.   The  tjmpanurd  of  the  \eh  «r. 

"So.  1.   Its  inner  vrdl.      9.    A  convex  ridge  marking  ,the  utuMkin 
of  tbe  kqueductus  Fallopii ;  tin  sur  shows  its  lennination  on  the  f4c« 
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The  Smaller  openings  serve  for  the  transmission  of  the 
chorda  tympani  nerve,  and  three  of  the  muscles  of  the 
tympanum. 

Tlie  Opening  (^g.  34.  lo.)  by  which  the  chorda  tympani 
enters  the  tympanum,  is  near  the  root  of  the  pyramid,  at 
about  the  middle  of  the  posterior  waJL 

The  Opening  of  exit  {Jig*  34.  9.)  of  the  chorda  tympani^ 
is  at  the  fissura  Glaseri  in  the  anterior  wall  of  the  tym- 
panum. 

The  Opening  for  the  laxator  tympani  muscle  {jig*  34. 8.) 
18  also  situated  in  the  fissura  Glaseri,  in  the  anterior  waU 
of  the  tjrmpanum. 

The  Opening  for  the  tensor  tympani  muscle  (^fig*  34.  7.) 
is  in  the  anterior  wall^  immediately  above  the  opening  of 
the  Eustachian  tube. 

Tlie  Opening  for  the  stapedius  muscle  is  at  the  apex  of 
a  conical  bony  eminence,  called  the  pyramid  (Jig.  34.  ii.), 
which  is  situated  on  the  posterior  wcdl  of  the  tympanum, 
immediately  behind  the  fenestra  ovalis. 

Directly  cdfove  the  fenestra  ovalis  is  a  rounded  ridge 
(^-  34*  2*)>  foi^i^ctl  hy  the  projection  of  the  aqueductus 
fcdlopii. 

Beneath  the  fenestra  ovalis,  and  separating  it  from  the 
fenestra  rotunda,  is  the  promontory  {fig,  84.  4.),  a  rounded 
projection  channelled  upon  its  surface  by  three  small 
grooves,  which  lodge  the  three  tympanic  branches  of 
Jacobson's  nerve. 

The  Foramina  and  processes  of  the  tympanum  miKy  be 
arranged  into  four  groups,  according  to  their  situation. 

1.  In  the  External  wall  is  the  meatus  auditoriuSy  closed 
by  the  membrana  tympani. 


of  the  section,  in  its  course  downwards  to  the  sty lo> mastoid  foramen. 
S.  The  fenestra  ovalis.  4.  The  promontory.  5.  The  fenestra  rotunda. 
Anteriorly  (6.)  is  the  entrance  of  the  Eustachian  tube.  7.  The  open* 
ing  for  the  tensor  tympani.  8.  The  opening  for  the  laxator  tympani  \ 
and  (9.)  the  opening  of  exit  for  the  chorda  tympani  nerve.  Posteriorly 
(10.)  is  the  opening  of  entrance  for  the  chorda  tympani ;  and  (11.)  the 
pyramid  with  the  small  opening  at  its  apex  which  gives  passage  to 
the  tendon  of  the  stapedius  muscle.  Superiorly  is  a  large  opening 
(12.)  leading  backwards  to  the  mastoid  cells. 
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2.  In  the  Inner  wall  (Jig.  34.),  from  above  downwards, 
are  the 

Ridge  of  the  aqueductus  Fallopii,  ^^ 

Fenestra  ovalis,  3., 

Promontory,  4., 

Grooves  for  Jacobson's  nerve, 

Fenestra  rotunda,  6. 

S.  In  the  Posterior  wall  are  the 

Opening  of  the  mastoid  cells,  12., 
Pyramid,  ii.. 

Opening  for  the  stapedius, 
Apertura  chordaB  (entrance),  lo. 

4>.  In  the  Anierior  wall  are  the 

Eustachian  tube,  6., 
Opening  for  the  tensor  tympani,  7., 
Opening  for  the  laxator  tympani,  8., 
Apertura  chordae  (exit),  9, 

The  tympanum  is  lined  by  a  vascular  mucous  membrane^ 
which  invests  the  ossicula  and  chorda  tympani,  and  forms 
the  internal  layer  of  the  membrana  tympani.  From  the 
tympanum  it  is  reflected  into  the  mastoid  cells,  which  it 
lines  throughout,  and  passes  through  the  Eustachian  tube 
to  become  continuous  with  the  mucous  membrane  of  the 
pharynx. 

Vessels  and  nerves.  —  The  Arteries  o£  the  tjrmpanum 
are  derived  from  the  internal  maxillary,  internal  carotid, 
and  posterior  auricular. 

Its  Nerves  are  —  1.  Minute  branches  of  the  facicU, 
which  are  distributed  to  the  muscles.  2.  The  chorda 
tymipaniy  which  leaves  the  facial  nerve  near  the  stylo- 
mastoid foramen,  and  arches  upwards  to  enter  the  tym- 
panum at  the  root  of  the  pyramid ;  it  then  passes  forwards, 
between  the  handle  of  the  malleus  and  long  process  of 
the  incus,  to  the  opening  in  the  fissura  Glaseri.  3.  The 
tympanijc  hraruihes  of  Jaccbson^s  nerve,  which  are  distri- 
buted to  the  membranes  of  the  fenestra  ovalis  and  fenestra 
rotunda,  and  to  the  Eustachian  tube,  and  form  a  plexus 
by  communicating  with  the  carotid  plexus  and  otic  gan- 
glion. 
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Internal  Ear. 

The  IfUemal  ear  is  called  laburinthy  from  the  com- 
plexity of  its  communications,  and  consists  of  a  series  of 
cavities  which  are  channelled  through  the  substance  of 
the  petrous  bone.  It  is  situated  between  the  cavity  of 
the  tympanum  and  the  meatus  auditorius  intemus. 

The  Labyrinth  (^fig.  35. )  consists  of  the 

Vestibule, 
Semicircular  canals, 
Cochlea. 

The  Vestibule  is  a  small  oval  cavity,  situated  imme- 
diately within  the  inner  wall  of  the  tympanum.  It  is 
named  vestibule,  from  being,  as  it  were,  the  hall  of  com- 
munication between  the  other  cavities  of  the  ear.  It 
therefore  presents  a  number  of  openings  corresponding 
with  these  different  cavities.  They  may  be  arranged, 
like  those  of  the  tympanum,  into  large  and  smaS. 

The  Large  cpenings  are  seven  in  number,  viz.  the 

Fenestra  ovalis, 

Scala  vestibuli. 

Five  openings  of  the  three  semicircular  canals. 

The  Small  openings  are  the 

Aqueductus  vestibuli. 

Openings  for  small  arteries, 

Three  openings  for  branches  of  the  auditory  nerve. 

The  Fenestra  ovalis  {Jig.  34.  3.  fig,  35.  2.)  is  closed  by 
the  lining  membrane  of  die  vestibule,  and  by  the  foot  of 
the  stapes.    It  is  the  opening  into  the  tjrmpanum. 

The  opening  of  the  Scala  vestibuli  is  the  communication 
between  the  vestibule  and  the  cochlea. 

The  Aqueductus  vestibuli  is  the  commencement  of  the 
small  canal  which  opens  upon  the  posterior  surface  of  the 
petrous  bone.  It  gives  passage  to  a  small  vein,  which 
terminates  in  the  superior  petrosal  sinus. 

The  Openings-  for  the  arteries  and  nerves  are  situated  in 
the  internal  wall  of  the  vestibule,  and  correspond  with 
the  termination  of  the  meatus  auditorius  intemus. 

The  Semicircular  casals  are  three  bony  passages 
which  communicate  with  the  vestibule;  one  i% perpendicular 
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{fig,  35. 3.)  in  its  direction,  and  corresponds  frith  a  tuber- 
cle upon  tlie  anterior  suriace  of  the  petrous  bone  ;  another 
i-.-_  ac  •  is  obliqtte,  6. ;  and  the  third 
isAorizonlalje.  Each  canal 
presents  a  dilatation  at  one 
extremity,  which  is  called 
anyiulla,  4.  9.  7.  The  two 
uadilated  extremities  of  the 


gle  tube,  s. ;  all  the  others 
open  singly  into  the  ves- 
tibule,  hence  theyfiv  opetu 
infft  of  the  three  canals. 
The  vestibule  contains  two  sacs  formed  by  the  expan- 
sion of  the  auditory  nerve.     The  larger  of  these  is  the 
tUriculut  communU,  the   smaller   the  sacculus  prtymus. 
The  semicircular  canab  contain  tubes  of  nervous  mem* 
brane,  which  communicate  with  the  utriculus  communis, 
and  form  three  dilatations  corresponding  with  the  ampulUe 
at  the  extremities  of  the  canals.     These  sacs,  together 
with  the  nervous  tubes  lodged  in  the  canals,  contain  a 
tim[Hd  secretion,  which  is  called  liquor  of  Cotunnius.  -j- 
The  sacs  likewise  contain  a  calcareous  deposit,  which  Is 
analogous  to  the  otolites  or  calcareous  crystalline  masses 
found  in  the  vestibular  sac  of  fishes.     This  deposit  has 
been  recently  described  by  Breschet,  and  is  called  by  him 
Otoconia  (out,  uTOf,  the  ear  —  koh(,  dust). 
The  sacs  and  membranous  canals  do  not  ci»n^etely  fill' 

•  Fig.  35.  TheWiyiinOiofdielaflMr.  |  > 

No.  1.  The  TcMibule.  8.  The  fenestra  ormlii,  in  ita  nabiial 
position,  looking  from  tha  meatua  auditoriue  eilenius ;  Ihe  en- 
traace  into  the  vestibule  from  the  tympanum.  3.  The  peipendtculat 
semicircular  canaL  4.  lu  ampulla.  5.  Ita  union  with  the  oblique 
canal.  6.  The  oi>lique  semidrculnr  canal.  7.  Its  ampulla.  8.  The 
horiiontal  Hunicirculai  canal.  9.  lis  ampulla.  10.  The  cocfalea,  io. 
ternaltoaadratfaerinfrtHitof  the  vestibule.  11.  The feiieslra  rotunda, 
the  entrance  into  the  sola  tympani  of  the  cochlea.  12.  The  cand  of 
the  cochlea  leading  from  the  feuestra  rotunda  to  make  its  first  turn. 
13.   The  eitremitj  of  the  canal  called  the  cupola. 

t  Dominico  Cotunnius,  an  Italian  physician ;  his  dissertation  ■■  De 
Aquaduclibiu  Auiis  Humans  latemm,"  «aa  pubUdiedin  Naples,  in 
1761. 
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the  cavities  of  the  bone,  but  leave  a  space  which  is  occupied 
by  another  fluid,  the  liquor  of  Scarpa  *  or  aqwi  labyrinthi. 

The  vestibcde  and  semicircular  canals  are  lined  by  a 
thin  mucous  membrane  which  secretes  the  aqua  labyrinth!. 

The  Cochlea  {fig.  35.  10.)  (maU  shett)  is  a  spiral  canal, 
which  describes  two  turns  and  a  half  around  a  central 
pillar  which  is  called  modiolus.  It  is  situated  in  the 
anterior  part  of  the  petrous  bone,  its  base  being  directed 
backwards  and  inwards,  and  corresponding  with  the 
termination  of  the  cul-de-sac  of  the  meatus  auditorius 
internus. 

The  canal  of  the  cochlea  is  divided  into  two  equal  parts 
by  a  thin  bony  lamina,  lamina  spiralis,  which  is  wound 
spirally  around  the  modiolus.  The  two  half  canals,  thus 
formed,  are  called  scala  timpani  and  sceUa  vestibuU. 

At  the  apex  of  the  cochlea  the  two  scalae  communicate 
and  form  a  dilated  cavity,  which  is  termed  the  etqx>la 
{fig.  35. 13.).  The  Lamina  spiralis  is  not  continued  entirely 
across  the  canal  of  the  cochlea,  but  is  completed  by  the 
mucous  membrane  which  lines  its  interior.  Near  to  the 
termination  of  the  scala  tympani  is  the  opening  of  a  small 
canal,  aquedudus  cochloBy  which  passes  backwards  to  the 
jugular  fossa.  It  transmits  a  small  vein  from  the  cochlea^ 
which  opens  into  the  commencement  of  the  internal  jugular 
vein. 

The  cavity  of  the  cochlea  is  lined  throughout  by  a  thin 
mucous  membrane,  which  is  continuous  with  that  of  the 
vestibule,  but  which  closes  the  fenestra  rotunda*  It  is 
filled  with  the  aqua  labyrinthL 

The  Openings  into  the  cochlea  are,  the  fenestra  rotunda 
from  the  tympanum,  the  opening  into  the  vestibule,  the 
aqueductus  cochlessy  and  the  openings  for  the  branches  of 
the  auditory  nerve. 

Auditory  nerve. — When  the  auditory  nerve  reaches 
the  extremity  of  the  meatus  auditorius  intemus,  it  divides 
into  two  branches,  1.  The  larger  or  anlerior  to  the  codilea. 

*  Antooio  Sarp*  is  celebrated  for  wewerwl  bcantifiil  rargicil  and 
mMitoinifial  mooogrBpht ;  as,  finr  example^  his  work  oo  "  Aneurismf" 
*«  De  Aiidito  et  OlfiKtu,**  &C.  Anaccoontof  the  aqua  Jabjriiitlii  will 
be  found  in  Ms  anatomical  obscnrations, «  De  Scractori  Fcncitns  Ro- 
tundsp,  ct  de  Timpano  Seeandario." 
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%  The  smaller  or  poBterior  to  die  yestibole  and  semicir* 
ddar  canals. 

The  ATUerior  branch  divides  into  a  number  of  minute 
filaments  which  pierce  the  base  of  the  cochlea,  and  expand 
in  its  mucous  lining :  others  enter  the  modiolus,  which  is 
hollowed  into  canals,  to  receive  them,  and  pass  off  through 
small  openings  in  its  circumference  to  expand  in  the 
mucous  membrane  covering  the  lamina  spiralis. 

The  Posterior  or  vesiSndar  portion  of  the  nerve  divides 
into  three  branches,  whichjare  distributed — 1.  The  lai^er 
to  form  the  utriculus  communis,  and  the  membranous 
tubes  of  the  perpendicular  and  horizontal  canals.  2.  To 
fijrm  the  sacculus  proprius.  3.  The  smallest  to  form  die 
nembnmous  tube  of  the  oUique  canaL 

The  Arteries  of  the  labyrinth  are  derived  principally 
from  the  auditory  branch  of  the  inferior  cerebellar 
artery. 

Organ  of  Taste. 

The  Tongue  is  composed  of  muscular  fibres,  which  are 
distributed  in  layers  arranged  in  various  directions :  thus 
some  are  disposed  lonffitudmaUyy  others  iransvers^^  others 
again  obUqudy  and  verticalk/.  Between  the  muscular 
fibres  is  a  considerable  quantity  of  adipose  substance. 

The  tongue  is  connected  posteriorly  with  the  os  hyoides 
by  muscular  attachment,  and  to  the  epiglottis  bv  mucous 
membrane,  forming  the  three  folds  which  are  cmedfrtena 
qnglotiidis.  On  either  side  it  is  held  in  connection  with 
the  lower  jaw  by  mucous  membrane,  and  in  front  a  fold  of 
that  membrane  is  formed  beneath  its  under  surface,  which 
is  named  franum  lingua. 

The  sur&ce  of  the  tongue  is  covered  by  a  dense  layer 
analogous  to  the  corium  of  the  skin,  which  gives  support 
to  the  papillae.  A  raphS  marks  the  middle  line  of  the  organ, 
and  divides  it  into  symmetrical  halves. 

The  Papilke  of  the  tongue^  are  the 

Papillae  circumvallatae, 
conicae. 


-  filiformes, 
fungifi>rmes< 


The  PapiUcB  circumvaUcUce  are  of  large  size>  and  from 
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fifteen  to  twenty  in  number.  They  are  sttuated  on '  tbt 
dorsum  of  the  tongue  near  its  root,  and  form  a  row  upon 
each  side,  which  meets  its  fellow  at  the  middle  linO)  like 
the  two  branches  of  the  letter  A.  Thej  resemble  cones 
attached  by  the  apex  to  the  bottom  of  a  cup-shaped 
depression :  hence  they  are  also  named  papillee  eodydformts* 
This  cup-shaped  cavity  forms  a  kind  of  fossa  around  the 
papillae,  hence  their  name  fnrcwfnvaMaibB. 

At  the  meeting  of  the  two  rows  of  these  papiHse  upon 
die  middle  of  the  root  of  the  tongue,  is  a  deep  mucous 
fidlicle  called  ybramen  ccecwn* 

The  PapiUcB  conica  and  Jiliformes  cover  the  whole 
surface  of  the  tongue  in  front  of  the  circumvallatae,  but  are 
most  abundant  upon  its  tip.  They  are  conical  and 
filiform  in  shape,  and  have  their  points  directed  back- 
wards. 

The  Papilke/unffiformes  are  irregularly  dispersed  over 
the  dorsum  of  the  tongue,  and  are  easily  recognised 
amongst  the  other  papillae  by  their  rounded  heads  and 
larger  size. 

Behind  the  papillae  circumvallatae,  at  the  root  of  the 
tongue,  are  a  number  of  mucatu  glands,  which  open  upon 
the  surface.  They  have  been  improperly  described  as 
papillae  by  some  authors. 

The  papillae  are  covered  with  cuticle,  which  forms 
minute  sheaths  around  them.  The  cuticular  sheaths 
become  enormously  enlarged  and  lengthened  in  some 
fevers.  Dr.  Henle  ^,  of  Berlin,  has  recently  shown  the 
cuticular  covering,  or  epithelium^  to  be  formed  of  irre- 
gularly quadrilateral  scales,  having  a  nucleus  in  the  centre 
of  each. 

Vessels  and  nerves. —  The  tongue  is  abundantly 
supplied  with  blood  by  the  lingual  arteries. 

The  Serves  are  three  in  number,  and  of  laree  size— • 
1.  The  gustatory  branch  of  the  fiflh,  which  is  distributed 
to  the  papillae,  and  is  the  nerve  of  common  sensation. 

*  Symbolae  ad  Anatomiam  Villonxm  Inteninalium,  imprimis  eorum 
Epithelii,  &c,  by  Dr.  J.  Henle,  Berlin,  18S7.  The  author  had  an 
opportunity  of  comparing  his  own  personal  observations  upon  the 
increased  secretion  of  cuticle  around  the  papiiks  of  the  mucous  mem- 
brane in  some  diseases,  with  those  of  Dr.  Henle,  during  his  late  visit 
with  Professor  Milller  in  London. 
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2.  The  glaaao-pharynaealj  which  is  distributed  to  the 
mucous  membrane,  follicles,  and  glands  of  the  tongue,  and 
has  been  shown  bj  the  experiments  of  Panizza  to  be  the 
true  nerve  of  taste.  This  nerve  also  associates  the  tongue 
with  the  pharjnx  and  larynx.  3.  The  Ungual^  which  is 
the  motor  nerve  of  the  4»ngue,  and  is  distributed  to  the 
muscles. 

The  Mucous  membranef  which  invests  the  tongue,  is 
continuous  with  the  cutis  along  the  margins  of  the  lips. 
On  either  side  of  the  fraenum  linguas,  it  may  be  traced 
through  the  sublingual  ducts  into  the  sublingual  glands, 
and  along  Wharton's  *  ducts  into  the  submaxillary  glands ; 
from  the  sides  of  the  cheeks  it  passes  through  the  open- 
ings of  Stenon's  f  ducts  to  the  parotid  gland ;  in  the  fauces, 
it  forms  the  assemblage  of  follicles  called  tonsils,  and  may 
be  thence  traced  downwards  into  the  larynx  and  pharynx, 
where  it  is  continuous  wi£h  the  general  pulmono- digestive 
mucous  membrane. 

.  Beneath  the  mucous  membrane  of  the  mouth  are  a 
number  of  small  glandular  granulesy  which  pour  their 
secretion  upon  the  surface.  A  considerable  number  of 
them  are  situated  within  the  lips,  in  the  palate,  and  in  the 
floor  of  the  mouth.  They  are  named  from  the  position 
which  they  may  chance  to  occupy,  labial,  palatine  glanda^ 
&c. 

Organ  of  Touch. 

The  Skin  is  composed  of  three  layers  :  viz.  the 

Cutis, 

Rete-mucosum, 

Cuticle. 

The  CuHs  (dermis)  or  true  skin  covers  the  entire  sur^ 
face  of  the  body,  and  is  continuous  with  the  mucous  mem- 
brane which  lines  its  cavities.  It  consists  of  two  layers, 
a  deep  one  called  coriumf  and  a  superficial  or  papUlary 
tayer. 

*  Thomas  Wharton,  an  English  physician,  devoted  considerable  at- 
tention to  the  anatomy  of  the  various  glands :  his  work,  entitled 
<<  Adenographia,"  &c.  was  published  in  1656. 

f  Nicholas  Stenon,  a  Danish  anatomist :  he  was  made  professcMr  in 
Copenhagen  in  1672. 
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The  Corium  (fig.  36.  i.)  is  the  base  of  support  to  the 
skin,  and  owes  its  density  of  structure  to  an  interlace* 
ment  of  fibrous  bands  which  form  a  firm  and  elastic  web. 


Fi^.  36.* 


On  its  under  Slirface  it  presents  a  number  of  areolae,  in 
which  are  lodged  cells  of  adipose  tissue.  It  is  connected 
by  this  surface  with  the  general  superficial  fascia  of  the 
body. 

On  the  upper  surface,  the  fibres  are  more  closely  ag- 
gregated, and  form  a  smooth  plane  for  the  support  of  the 
papillary  layer. 

The  corium  differs  very  much  in  thickness  in  different 
parts  of  the  body ;  thus,  on  the  lips,  eyelids,  and  scrotum, 
it  is  extremely  thin.  On  the  head,  back,  soles  of  the  feet, 
and  palms  of  the  hands,  it  is  very  thick,  and  on  the  more 
exposed  parts  of  the  body  it  is  much  thicker  than  on 
those  which  are  protected. 

The  Papillary  layer  {fig.  36.  2.)  is  soft,  and  formed  by 
minute  papillae  which  cover  every  part  of  its  surface.  On 
the  body  generally,  the  papillae  are  irregular  in  their  form 
and  distribution :  they  are  best  seen  in  the  palm  of  the 
hand  or  sole  of  the  foot,  where  they  are  distributed  in 
linear  ridges,  as  is  indicated  by  the  linear  markings  on  the 
cuticle. 

In  these  situations  each  papilla  resembles  a  molar  tooth, 
having  four  tubercles,  one  of  them  being  generally  longer 
than  the  others.  Between  each  of  the  papillae  is  the  open- 
ing for  the  perspiratory  duct. 

The  papillae  beneath  the  nail  have  a  peculiar  arrange- 
ment and  structure.    At  the  root  of  the  nail  the  papillae 

*  Fig.  36.   A  section  of  the  skin. 

No.  1.  The  corium.  2.  The  papillary  layer  of  the  cutis.  S.  The 
rete  mucosum  modelled  upon  the  papillte.  4.  The  cuticle.  5. 
Spiral  sweat  ducts,  opening  at  the  pores  upon  the  ridges  of  the 
cuticle. 
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Are  numerous,  but  small  and  very  vascultu: ;  opposite  to 
the  part  of  the  nail  called  luntdoy  they  are  scarcely  raised 
above  the  surface,  and  less  vascular,  but  beyond  this  point 
they  form  lengthened  vascular  plicae,  which  afford  a  large 
surface  for  secretion.  These  lengthened  papillae  deposk 
the  horny  secretion  in  longitudintd  lamellae,  which  give  to 
the  nail  the  ribbed  appearance  it  presents  on  its  surface. 

Vessels  and  nerves. — The  papillae  are  abundantly  sup* 
plied  with  vessels  and  nerves,  the  former  to  enable  them 
to  perform  the  office  of  secretion  in  the  production  xif  the 
cuticle,  the  latter  to  give  them  the  sensibility  necessary  to 
an  organ  of  touch. 

The  Hete  nmoosum  (Jig.  36.  3.)  is  a  distinct  layer,  m* 
terposed  between  the  cuticle  and  cutis,  and  is  the 
seat  of  the  colour  in  the  negro  and  the  darker  tribes  of 
mankind.  The  name  rete  mucosum  given  to  it  by  Mal« 
pighi  conveys  a  very  inaccurate  notion  of  its  structure, 
for  it  is  neither  a  network,  nor  is  it  mucous.  It  is  thin  upon 
the  general  sur&ce  of  the  body,  but  is  thick  in  the  palm 
of  the  hand  and  sole  of  the  foot,  where  it  may  be  easily 
separated  as  a  distinct  layer.  Examined  beneath  the 
microscope,  it  is  seen  to  be  moulded  accurately  upon  the 
papillae,  being  thick  in  the  spaces  between  these,  and  thin 
over  their  convexities  ;  hence  arises  the  appearance  of  a 
network.  In  the  rete  mucosum  from  the  hand,  these 
depressions  are  seen  to  be  arranged  in  a  linear  series,  as 
are  the  papillae ;  in  other  situations  they  are  more  irre- 
gular, but  correspond  always  with  the  distribution  of  the 
papillae.    There  is  no  rete  mucosum  beneath  the  nails. 

The  colouring  particles  are  situated  in  the  rete  mu- 
cosum, and  are  most  abundant  upon  the  ridges  which  cor- 
respond with  the  furrows  between  the  papillae. 

Vessels  and  nerves.  —  The  rete  mucosum  has  been 
injected  by  Mr.  Cruikshank,  and  in  a  case  of  small-pox  by 
Sir  Astley  Cooper.  No  nerves  have  been  traced  into  die 
substance  of  the  rete. 

The  CtUicle  {fig*  36.  4.)  (epidermis,  scarf-skin)  is  the 
homy  unorganised  lamella  secreted  by  the  cutis,  which 
covers  and  protects  the  entire  surface  of  the  more  delicate 
layers  of  the  skin.  At  the  entrance  to  the  cavities  it  is 
continuous  with  the  epithelium  or  cuticular  covering  of 
the  mucous  membrane. 
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In  situations  exposed  to  pressure)  as  the  palm  of  the 
hand  and  sole  of  the  foot,  it  is  very  thick ;  on  other  parts 
it  forms  only  a  thin  layer.  The  cuticle  is  marked  on  the 
surface  by  a  network  of  lines :  these  are  more  numerous 
and  larger  near  to  joints,  where  they  form  deep  wrinkles 
on  account  of  the  inelastic  nature  of  its  structure.  Their 
appearance  di£Pers  in  different  r^ions  of  the  body,  but 
every  where  depends  upon  the  same  cause,  the  inelasticity 
of  the  cuticle. 

Upon  the  palms  of  the  hands  and  soles  of  the  feet  the 
cuticle  presents  a  number  of  linear  elevations  which  cor«> 
respond  with  the  rows  of  papillae  in  those  parts.  This  is 
particularly  evident  upon  the  tips  of  the  fingers  where 
there  is  a  circular  arrangement  of  papillae. 

Upon  the  inner  surfkce  of  the  cuticle  a  number  of  de- 
pressions and  linear  furrows  are  seen  corresponding  with 
the  projections  of  the  papillae.  A  number  of  conicsd  pro* 
cesses  are  also  observed  on  this  surface,  which  correspond 
with  the  passage  of  hairs  through  the  cuticle,  and  with 
the  openings  of  the  perspiratory  ducts. 

The  openings  in  the  cuticle  are  the  pores  or  openings  for 
the  perspiratory  ducts,  the  openings  for  the  passage  c^  the 
hairs,  and  those  of  the  sebaceous  follicles. 

The  Appendages  to  the  skin  are  the  naiisy  hairs^  m- 
baeeousfoUicleSy  and  perspiratory  ducts* 

The  Nails  are  parts  of  the  cuticle  secreted  in  the  same 
manner,  composed  of  the  same  material,  but  disposed  in 
a  peculiar  way  to  serve  an  especial  purpose  —  the  pro- 
tection of  the  tactile  extremities  of  the  fingers.  The 
white  semilunar  mark  at  the  base  of  the  nail  is  called  the 
iumUa,  The  cuticle  is  closely  connected  with  it  all 
round,  and  in  maceration  the  nail  comes  oiF  with  that 
layer. 

The  Hairs  have  a  very  different  structure  and  arrange- 
ment from  that  of  the  nails :  they  grow  by  roots  which 
are  implanted  in  the  corium,  and  traverse  the  papillary 
layer,  the  rete  mucosum,  and  the  cuticle,  to  reach  the  sur« 
fiice.  As  they  pass  through  the  rete  mucosum  and  cuti- 
cle, they  receive  a  reflected  covering  from  each,  and  the 
cuticle  IS  closely  adherent  around  the  cylinder  of  the  hair 
before  it  emerges  from  the  sinrface. 

The  hair  is  homogeneous  in  structure,  having  no  canal 
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in  its  interior  :  it  is  supplied  with  the  means  of  nutrition 
by  the  vessels  at  its  root. 

The  Sebaceous  follicles  are  abundant  in  some  parts  of 
the  skin,  as  in  the  armpits,  the  nose,  &c.  They  are  small 
perpendicular  pouches  secreting  a  peculiar  oily  matter, 
and  lined  by  a  thin  layer  of  cuticle. 

The  Perspiratory  ducts  (Jig.  36.  6.)  are  spiral  tubes 
commencing  apparently  in  the  corium,  and  proceeding 
upwards  between  the  papillae,  to  terminate  by  open  pores 
upon  the  surface  of  the  cuticle.  They  are  easily  seen  by 
examining  with  the  microscope  a  thin  section  of  skin  made 
perpendicularly  to  the  surface.  Their  origin  is  not  yet 
clearly  made  out.  Breschet  asserts  that  they  proceed  from 
distinct  globular  glands.  Analogy  is  opposed  to  his  view, 
but  we  have  not  yet  succeeded  in  ascertaining  their  origin 
satisfactorily.  If  a  portion  of  skin  be  scalded  with  hot 
water,  and  the  cuticle  raised,  the  perspiratory  ducts  may 
be  seen  most  distinctly  extqyied  in  straight  lines  between 
the  separating  layers. 

The  Pores  are  best  observed  during  perspiration,  when 
(he  fluid  is  seen  oozing  through  their  minute  openings. 
In  the  hand  and  sole  of  the  foot  they  are  easily  seen  by  the 
naked  eye  without  this  assistance.  They  are  disposed  at 
regular  distances  along  the  ridges  of  the  cuticle,  and  give 
rise  to  the  appearance  of  lines  cutting  the  ridges  trans- 
versely. 

Organ  of  Voice. 

'  Although  not  an  organ  of  sense,  the  larynx  is  very  im- 
portant as  an  organ  of  relation  :  we  have  therefore  given 
it  a  place  in  this  chapter. 

The  Larynx  is  situated  at  the  forepart  of  the  neck  be- 
tween the  trachea  and  the  base  of  the  tongue.  It  is 
composed  of  cartilages,  ligaments,  muscles,  vessels,  and 
nerves,  and  mucous  membrane. 

The  Cartilages  are^  the 

Thyroid, 

Cricoid, 

Two  Arytenoid, 

Epiglottis. 
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The  Thyroid  (Ovpeo^;  —  Bthoq,  like  a  shield)  is  the  largest 
cartilage  of  the  larynx :  it  consists  of  two  lateral  portions 
or  ake,  which  meet  at  an  acute  angle  in  front,  and  form  the 
projection  which  is  known  by  the  name  of  pomum  Adamu 
Where  the  pomum  Adami  is  prominent,  a  bursa  mucosa  is 
often  found  between  it  and  the  skin. 

Each  ala  is  quadrilateral,  and  forms  a  rounded  border 
posteriorly,  which  terminates  above,  in  the  superior  comu, 
and  below,  in  the  inferior  comu. 

Upon  the  side  of  the  ala  is  an  oblique  line,  into  which 
the  sternO' thyroid  muscle  is  inserted,  and  from  which  the 
thyro-hyoid  takes  its  origin.  Behind  this  is  a  vertical  line 
which  gives  origin  to  the  inferior  constrictor  muscle. 

In  the  receding  angle  formed  by  the  meeting  of  the  two 
alse  upon  the  inner  side  of  the  cartilage,  and  near  to  its 
]ower  border,  are  attached  the  epiglottis,  the  chordse  vo- 
cales,  the  thyro-arytenoid,  and  thyro-epiglottidean  mus- 
cles. 

The  Cricoid  (icpi/co^  —  £<5o^,  like  a  ring)  is  a  ring  of 
cartilage,  narrow  in  front  and  broad  behind,  where  it  is 
surmounted  by  two  rounded  surfaces,  which  articulate  with 
the  arytenoid  cartilages.  Upon  the  middle  line,  posteriorly, 
is  a  vertical  ridge  which  gives  attachment  to  the  cesopha- 
gus.  On  each  side  of  the  ridge  are  the  depressions  which 
lodge  the  crico-arytenoidei  postici  muscles.  On  either 
Bide  of  the  ring  is  a  glenoid  cavity,  which  articulates  with 
the  inferior  comu  of  the  thyroid  cartilage. 

The  Arytenoid  cartilages  {apma^va*,  a  pitcher),  two  in 
number,  are  triangular  in  form.  They  are  broad  below, 
where  they  articulate  with  the  upper  border  of  the  cricoid, 
and  give  attachment  to  the  crico-arytenoidei  postici, 
crico-arytenoidei  laterales,  and  thyro-arytenoidei  muscles, 
and  chordse  vocales ;  and  pointed  above,  where  they  arti- 
culate with  two  little  curved  cartilages,  called  comictda 
laryngis  (capitula  Xoxyiigii).  On  the  posterior  surface 
they  are  concave,  and  lodge  the  arytenoideus  muscle. 

*  This  derivation  has  riefereoce  to  the  appearaDce  of  both  cartilages 
taken  together  and  covered  by  mucous  membrane.  In  animals,  which 
were  the  principal  subjects  of  dissection  among  the  ancients,  the  open, 
ing  of  the  larynx  with  the  arytenoid  cartilages  bears  a  striking  re- 
semblance to  the  mouth  of  a  pitcher  having  a  large  spout. 

P 
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The  Epiglottis  (tmyXttrrii^  upon  the  tongue)  is  a  fibro- 
(^artilage  of  a  yellowish  colour^  studded  with  a  number  of 
email  mucous  glands,  which  are  lodged  in  shallow  pits 
upon  its  surface.  It  is  shaped  like  a  cordate  leaf,  and  is 
placed  immediately  in  front  of  the  opening  of  the  larynx, 
which  it  closes  completely  when  the  larynx  is  drawn  up 
beneath  the  base  of  the  tongue.  It  is  attached  by  its 
point  to  the  receding  angle,  between  the  two  alse  of  the 
thyroid  cartilage. 

Two  small  cartilaginous  tubercles  (cuneiform)  are 
often  found  in  the  folds  of  the  mucous  membrane  which 
bound  the  opening  of  the  larynx  laterally. 

Ligaments.  — The  ligaments  of  the  larynx  are  nume- 
rous, and  maybe  arranged  into  four  groups:  1.  Those 
which  articulate  the  thyroid  with  the  os  hyoides.  2. 
Those  which  connect  it  with  the  cricoid.  3.  Ligaments  of 
the  arytenoid  cartilages.     4*.  Ligaments  of  the  epiglottis. 

L  The  ligaments  which  connect  the  thyroid  cartilage 
with  the  OS  hyoides  are  three  in  number. 

The  two  Thyro-hyoidean  ligaments  pass  between  the 
superior  cornua  of  the  th3rroid  and  the  extremities  of  the 
greater  cornua  of  the  os  hyoides :  a  sesamoid  bone  is  found 
in  each. 

The  Thyrthhyoidean  membrane  is  a  broad  membranous 
layer,  occupying  the  entire  space  between  the  thyroid 
cartilage  and  os  hyoides.  It  is  pierced  by  the  superior 
laryngeal  nerve  and  artery. 

2.  The  ligaments  connecting  the  thyroid  to  the  cricoid 
cartilage  are  also  three  in  number :  — 

Two  Capsular  ligaments,  with  their  synovial  mem- 
branes, which  form  the  articulation  between  the  inferior 
cornua  of  the  thyroid  and  the  sides  of  the  cricoid,  and  the 
cricO'thyroidean  membrane,  through  which  the  operation 
of  iaryngotomy  is  performed.  The  latter  is  sometimes 
crossed  by  a  small  artery. 

3.  The  ligaments  of  the  arytenoid  cartilages  are  fi>ur  in 
numDer :  — 

.  Two  Capsular  ligaments  and  synovial  membranes,  which 
articulate  the  arytenoid  cartilages  with  the  cricoid;  and 
the  thyro'arytenoid  ligaments,  or  chorda  voccUes,  which 
pass  backwards  from  the  receding  angle  of  the  thyroid 
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cartilage,  near  to  its  lower  border^  to  be  inserted  into  the 
bases  of  the  arytenoid  cartilages.  The  space  between 
these  two  ligaments  is  the  glottis,  or  rima  glottidis. 

4.  The  ligaments  of  the  epiglottis  are  five  in  number:  — 

1.  Three  folds  of  mucous  membrane,  one  at  the  middle, 
and  one  at  each  side,  called  frcma  epifflottidis,  which 
hold  the  epiglottis  back  to  the  tongue.  2.  EpigloUo- 
hyoidean  ligament,  which  connects  the  epiglottis  to  the 
posterior  surface  of  the  os  hyoides.  3.  The  ligament 
which  attaches  the  epiglottis  to  the  receding  angle  of  the 
thyroid  cartilage. 

The  Muscles  of  the  larynx  are  eight  in  number :  the 
five  larger  are  the  muscles  of  the  chordas  vocales  and 
rima  glottidis  ;  the  three  smaller  are  muscles  of  the  epi- 
glottis. 

The  five  muscles  of  the  chordae  vocales  and  rima  glot- 
tidis are  the 

Crico-thyroid, 

Crico-arytenoideus  posticus, 
Crico-arytenoideus  lateralis, 
Thyro-arytenoideus, 
Arytenoideus. 

The  Crico-thi/roid  muscle  arises  from  the  anterior  sur- 
face of  the  cricoid  cartilage,  and  is  inserted  into  the  lower 
and  inner  border  of  the  thyroid. 

The  Crico-an/tenoideus  posticus  arises  from  the  de- 
pression on  the  posterior  surface  of  the  cricoid  cartilage, 
and  is  inserted  into  the  base  of  the  arytenoid. 

The  Crico-arytenoideus  lateralis  arises  from  the  upper 
border  of  the  side  of  the  cricoid,  and  is  inserted  into  the 
base  of  the  arytenoid  cartilage. 

The  Thyro-arytenoideus  arises  from  the  receding  angle 
of  the  thyroid  cartilage,  close  to  the  outer  side  of  the 
chorda  vocalis,  and  passes  backwards  parallel  with  the 
chord,  to  be  inserted  into  the  base  of  the  arytenoid  car- 
tilage. 

'Die  Arytenoideus  muscle  occupies  the  posterior  con- 
cave surface  of  the  arytenoid  cartilages,  between  which  it 
is  stretched.  It  consists  of  several  planes  of  transverse 
and  oblique  fibres :  hence  it  was  formerly  considered  as 
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several    muscles,  under  the  names    of  transvergi    and 
Miqtri, 

The  three  muscles  of  the  epiglottis  are  the 

Thyro-epiglottideus, 
Aryteno-epiglottideus  superior, 
Aryteno-epiglottideus  inferior  (Hilton's  muscle). 

The  Thyro-epiglottideus  appears  to  be  formed  bj  the 
upper  fibres  of  the  thyro-arytenoideus  muscle  :  they 
spread  out  upon  the  external  surface  of  the  sacculos 
laryngis,  on  which  they  are  lost ;  a  few  of  the  anterior 
fibres  being  continued  onwards  to  the  side  of  the  epi- 
glottis. 

The  Afyteno-epiglottidetis  superior  consists  of  a  few 
scattered  fibres,  which  pass  forwards  in  the  fold  of  mucous 
membrane,  forming  the  lateral  boundary  of  the  entrance 
into  the  larynx,  fi-om  the  apex  of  the  arytenoid  cartilage 
to  the  side  of  the  epiglottis. 

The  ArytenO'epighttideus  inferior,  —  This  muscle  was 
discovered  by  Mr.  Hilton,  and  is  very  important  in  rela* 
tion  to  the  sacculus  laryngis,  with  which  it  is  closely 
connected.  It  may  be  found  by  raising  the  mucous  mem- 
brane immediately  above  the  ventricle  of  the  larynx. 
It  arises  by  a  narrow  and  fibrous  origin  from  the  arytenoid 
cartilage,  just  above  the  attachment  of  the  chorda  vocalis ; 
and  passing  forwards,  and  a  little  upwards,  expands  oyer 
the  upper  half,  or  two  thirds  of  the  sacculus  laryngis,  and 
is  inserted  by  a  broad  attachment  into  the  side  of  the 
epiglottis. 

Actions.  —  The  crico- thyroid  and  arytenoid  muscles 
are  contractors  of  the  rima  glottidis  :  the  crico-aryte- 
noideus  posticus  and  lateralis,  and  the  thjnro-arytenoideos, 
are  dilators. 

The  crico-thyroid  muscles  elongate,  and  thereby  bring 
together  the  chords  vocales,  by  drawing  the  thyroid 
cartilage  downwards  and  forwards ;  their  posterior  attach- 
ment at  the  arytenoid  cartilages  being  fixed.  The  ary- 
tenoid muscle  approximates  the  arytenoid  cartilages,  and 
consequently  the  chordae  vocales,  airectly. 

The  crico-thyroidei  postici  being  attached  to  the  outer 
side  of  the  base  of  the  arytenoid  cartilages,  draw  them 
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froDi  each  other,  and  stretch  the  chordae  vocales.  The 
crtco-arytenoidei  laterales  draw  the  arytenoid  cartilages 
from  each  other,  but  relax  the  chordae  vocales ;  and  the 
thyro-arytenoidei  increase  the  width  of  the  glottis,  by 
directly  relaxing  the  chordae  vocales. 

The  th3a'o-epiglottideus  acts  principally  by  compressing 
the  glands  of  the  sacculus  laryngis  and  the  sac  itself:  by 
its  attachment  to  the  epiglottis  it  would  act  feebly  upon 
that  valve.  The  aryteno-epiglottideus  superior  serves  to 
keep  the  mucous  membrane  of  the  sides  of  the  opening  of 
the  glottis  tense,  when  the  larynx  is  drawn  upwards,  and 
the  opening  closed  by  the  epiglottis.  Of  the  aryten^* 
epiglottideus,  the  <<  functions  appear  to  be,''  writes  Mn 
Hilton,  *^  to  compress  the  subjacent  glands  which  open 
into  the  pouch  ;  to  diminish  the  capacity  of  that  cavity* 
and  change  its  form ;  and  to  approximate  the  epiglottis 
and  the  arytenoid  cartilage." 

Mucous  membrane.  —  The  larynx  is  lined  by  the 
■nucous  membrane,  which  is  continued  from  the  mouth  and 
pharynx,  and  prolonged  onwards  through  the  trachea  and 
bronchi  to  the  bronchial  cells.  The  chordae  vocales  form 
two  horizontal  projections  of  the  mucous  membrane,  and 
constitute  the  lateral  boundaries  of  the  glottisy  or  rima 
fflotUdis,  Immediately  above  the  horizontal  projection  of 
the  chorda  vocalis,  at  each  side,  is  a  depressed  fossa, 
the  ventricle  of  the  larynx.  The  superior  boundary  of  the 
ventricle  is  an  arched  border  of  mucous  membrane,  which 
is  very  incorrectly  termed  the  superior  chorda  vocalis. 
If  the  rounded  extremity  of  a  probe  be  introduced  into 
the  ventricle  of  the  larynx,  and  then  directed  upwards,  it 
will  enter  a  considerable  pouch,  which  has  been  recently 
described  by  Mr.  Hilton  with  great  care,  as  the  sacculus 
laryngis*    From  the  ventricle  of  the  larynx  the  sacculus 

•  This  sac  was  discovered  and  described  by  Mr.  Hilton  before  he 
was  aware  that  it  had  already  been  pointed  out  by  the  older  «^*f^ 
Oiiats.  We  ourselves  made  a  dissection,  which  we  still  possesa,  of  w 
tame  sac  in  an  enlarged  state  during  the  month  of  August  1837, 
without  any  knowledge  either  of  Mr.  Hilton's  labours,  or  Morgagni « 
account.  The  sac  projected  considerably  above  the  upper  border  of 
the  thyroid  cartilage,  and  the  extremity  had  been  snipped  oft  on  one 
ride  in  the  i«noval  of  the  muscles.  The  larynx  was  pn»ented  to  us 
by  Dr.  George  Moore  of  Camberwell :  he  had  obtained  it  from  a 
child  who  died  of  bronchial  disease ;  and  he  conceived  that  tins  pecu- 
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is  continued  upwards,  nearly  as  high  as  the  upper  border 
of  the  thyroid  cartilage,  and  sometimes  beyond  it.  When 
dissected  from  the  mterior  of  the  larynx,  it  is  found 
covered  by  the  aryteno-epiglottideus  muscle  and  a  fibrous 
membrane,  which  is  attached  to  the  superior  chorda 
vocalis  below ;  to  the  epiglottis  in  front ;  and  to  the  upper 
border  of  the  th3n*oid  cartilage  above.  If  examined  fix>m 
the  exterior  of  the  larynx,  it  will  be  seen  to  be  covered 
by  the  thyro-epiglottideus  muscle.  On  the  surface  of  its 
mucous  membrane  are  the  openings  of  sixty  or  seventy 
small  follicular  glands,  which  are  situated  in  the  sub- 
mucous tissue,  and  give  its  external  surface  a  rough  and 
ill-dissected  appearance.  This  mucous  secretion  is  in- 
tended for  the  lubrication  of  the  chordae  vocales,  and  is 
directed  upon  them  by  two  small  valvular  folds  of  mucous 
membrane,  which  are  situated  at  the  entrance  of  the 
sacculus. 

The  Entrance  of  the  larynx  is  formed  by  two  folds  of 
mucous  membrane,  stretched  between  the  apices  of  the 
arytenoid  cartilages  and  the  sides  of  the  epiglottis.  The 
arytenoid  glands  and  superior  aryteno-epiglottidean  mus- 
cles are  situated  within  these  folds. 

The  Glands  of  the  larynx  are,  I.  The  qngloUic — most 
improperly  named — for  it  consists  merely  of  a  mass  of  fat 
situated  between  the  convexity  of  the  epiglottis  and  the 
thyro-hyoid  membrane ;  2.  The  arytenoid  glands,  some 
small  granules  found  in  the  folds  of  mucous  membrane 
near  the  apex  of  the  arytenoid  cartilage. 

Vessels  and  Nerves. — The  arteries  of  the  larynx  are 
derived  from  the  superior  and  inferior  thyroid.    The  nerves 

liar  disposition  of  the  mucous  membrane  might  explain  some  of  the 
symptoms  by  which  the  case  was  accompanied.  Cruveilhier  made 
the  same  discovery  in  equal  ignorance  of  Morgagni*s  description,  for 
we  read  in  a  note  at  page  677.- vol.  ii.  of  his  Anaiomie  Descriptive^  — 
"  J*ai  Yu  pour  la  premiere  fois  cette  arriere  cavit^  chez  un  indiyidu 
affect^  de  phthisic  laryng^,  od  elle  ^tait  tr^s-developp^.  Je  fis  des 
recherches  sur  le  larynx  d'autres  individus,  et  je  trouvai  que  cette  dis- 
position dtait  constante.  Je  ne  savais  pas  alors  que  Morgagni  avait 
indiqu^  et  fait  representor  la  mSme  disposition.**  Cruveilhier  com- 
pares its  form  very  aptly  to  a  <<  Phrygian  casque"  and  Morgagni's 
figure,  Advers.  1.  £pist.  Anat.  8.  plate  2.  fig.  4.,  has  the  same  ap- 
pearance. But  neither  of  these  anatomists  notice  the  follicular  glands 
described  by  Mr.  Hilton. 
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are  the  superior  laryngeal  and  recurrent  laryngeal ;  both 
brandies  of  the  pneumogastric.  The  two  nerves  com- 
inunicate  with  each  other  freely  ;  but  the  superior  laryn- 
geal is  distributed  principally  to  the  mucous  membrane  at 
the  entrance  of  the  larynx ;  the  recurrent,  to  the  mus- 
cles. 

In  children,  and  in  the  female,  the  larynx  is  less  deve- 
loped than  in  the  adult  male  ;  the  thyroid  cartilage  forms 
a  more  obtuse  angle,  and  is  less  firm  :  in  the  male  the 
angle  is  acute,  and  the  cartilages  often  converted  into 
bone. 

The  Trachea  extends  from  opposite  the  fifth  cervical 
vertebra  to  opposite  the  third  dorsal,  where  it  divides  into 
the  two  bronchi.  The  right  hronchusy  larger  than  the 
left,  passes  off  nearly  at  right  angles^  to  the  upper  part  of 
the  corresponding  lung.  The  l^  descends  obliquely ^  and 
passes  beneath  the  arch  of  the  aorta,  to  reach  the  left 
lung. 

The  Trachea  is  composed  of 

Fibro-cartilaginous  rings, 
Fibrous  membrane^ 
Mucous  membrane. 
Muscular  fibres. 
Glands. 

The  Pibro^artilaginofis  rings  are  from  fifteen  to  twenty 
in  number,  and  extend  for  two-thirds  around  the  cylinder 
of  the  trachea.  They  are  deficient  at  the  posterior  part, 
where  the  tube  is  completed  by  fibrous  membrane.  The 
last  ring  has  usually  a  triangular  form  in  front.  The 
rings  are  connected  to  each  other  by  a  membrane  of 
yeUow  elastic  fibrous  tissue,  which  in  the  space  between 
the  extremities  of  the  cartilages,  posteriorly,  forms  a  dis- 
tinct layer. 

The  Muscular  fibres  form  a  thin  layer,  extending  trans- 
versely between  the  extremities  of  the  cartilages.  On 
the  posterior  surface  they  are  covered  in  by  a  cellulo- 
fibrous  lamella,  in  which  are  lodged  the  tracheal  glands. 
These  are  small  flattened  ovoid  bodies,  situated  in  great 
number  between  the  fibrous  and  muscular  layers  of  the 
membranous  portion  of  the  trachea,  and  also  between  the 
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two  layers  of  elastic  fibrous  tissue  connecting  the  rings. 
They  pour  their  secretion  upon  the  mucous  membrane. 

Thyroid  Gland. 

The  Thyroid  gland  consists  of  two  lobes,  which  are 
situated  one  on  each  side  of  the  trachea,  and  are  con- 
nected with  each  other  by  means  of  an  isthmus^  which 
crosses  its  upper  rings.  There  is  considerable  variety  in 
the  situation  and  breadth  of  this  isthmus ;  which  should 
be  recollected  in  the  performance  of  operations  upon  the 
trachea.  The  gland  is  larger  in  young  subjects,  and  in 
females,  than  in  the  adult  and  males.  It  is  the  seat  of 
an  enlargement  called  bronchocele,  goitre,  or  the  Derby- 
shire neck. 

A  muscle  is  occasionally  found  connected  with  its  upper 
border  or  with  its  isthmus,  and  attached,  superiorly,  to  the 
body  of  the  os  hyoides.  It  was  named  by  Soemmering 
the  *^  Levaior  glandulm  tkgroideaJ* 

VesseU  and  Nerves.  —  It  is  abundantly  supplied  with 
blood  by  the  superior  and  inferior  thyroid  arteries.  Some- 
times an  additional  artery  is  derived  from  the  arteria 
innominata,  and  ascends  upon  the  front  of  the  trachea  to 
be  distributed  to  the  gland.  The  wound  of  this  vessel  in 
tracheotomy,  might  be  fatal  to  the  patient. 

The  Nerves  are  derived  from  the  superior  laryngeal  and 
sympathetic. 
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CHAPTER  Vai. 

ABDOMEN. 

The  dissection  of  the  abdomen  is  to  be  commenced  by 
making  three  incisions  :  —  The  first,  verticalj  in  the  middle 
Iine»  fiom  over  the  lower  part  of  the  sternum  to  the 
pubes ;  the  second,  chUque^  from  the  umbilicus,  upwards 
and  outwards,  to  the  outer  side  of  the  chest,  as  high  as 
the  fifth  or  sixth  rib ;  and  the  third,  o6%tie,  from  the  um- 
bilicus, downwards  and  outwards,  to  the  middle  of  the 
crest  of  the  ilium.  The  three  flaps  included  by  these 
incisions  should  then  be  dissected  back  in  the  directfon 
of  the  fibres  of  the  external  oblique  muscle,  beginning  at 
the  angle  of  each.  In  the  two  upper  flaps,  the  integu- 
ment and  superficial  fascia  should  be  dissected  off  toge- 
ther, so  as  to  show  the  muscle  at  once.  The  integument 
alone  should  be  dissected  from  the  lower  flap,  leaving  the 
superficial  fascia.  Between  the  two  layers  of  the  super, 
ficial  fascia,  at  the  lower  part  of  the  abdomen,  is  the 
superficial  epiffostric  artery  and  vein  ;  and,  near  the  crest 
of  the  ilium,  some  branches  of  the  superficial  circumflex 
tin  artery  and  vein.  When  these  have  been  examined, 
the  superficial  fascia  may  be  removed  from  the  lower 
part  of  the  aponeurosis  of  the  muscle.  In  turning  back 
the  flaps,  several  superficial  nerves  will  be  cut  across ; 
these  are  cutaneous  branches  of  the  lower  intercostal  and 
lumbar  nerves.  If  the  flaps  be  in  the  way,  they  may  be 
removed  altogether.  One  side  of  the  abdomen  should  be 
dissected  exclusively  for  the  muscles  ;  the  other  should 
be  reserved  for  studying  the  relations  of  hernia. 

The  Muscles  of  the  abdomen  are  the 

External  oblique,  descendens, 
Internal  oblique,  ascendens, 

Cremaster, 
Transversalis, 
Rectus, 
Pyramidalis, 
Quadratus  lumborum. 
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If  the  external  oblique  muscle  be  dissected  on  both 
sides,  a  white  tendinous  line  will  be  seen  along  the  middle 
of  the  abdomen,  extending  from  the  ensiform  cartilage  to 
the  pubis :  this  is  the  linea  alba,  A  little  external  to  it, 
on  each  side,  two  curved  lines  will  be  observed  extend- 
ing from  the  sides  of  the  chest  to  the  pubis,  and  bound. 
ing  the  recti  muscles :  these  are  the  linece  semilunares. 
Some  transverse  lines,  lirieiB  transveramy  three  or  four  in 
number,  connect  the  lineae  semilunares  with  the  Hnea 
alba. 

The  Linea  semiluTiaris  was  the  situation  formerly  chosen 
for  the  operation  of  tapping  the  abdomen  in  dropsy,  para- 
cerUesis  abdominis.  But  being  merely  the  outer  margin  of 
a  muscle,  it  is  liable  to  alter  its  position  with  the  ex- 
pansion to  which  the  whole  of  the  abdominal  muscles  are 
subjected  in  that  disease.  The  rectus  may,  in  this  way, 
be  spread  over  the  whole  anterior  half  of  the  abdomen, 
and  the  linea  semilunaris  become  so  much  displaced  as 
hardly  to  be  discerned  by  external  examination.  Again, 
the  sheath  of  the  rectus  contains  a  large  artery  (iq^igcutric)-^ 
and  with  the  increased  breadth  of  the  muscle,  this  also 
changes  its  course.  In  a  few  instances  the  artery  has  been 
wounded  in  consequence  of  this  change  of  position,  and  the 
operation  in  the  linea  semilunaris  is,  therefore,  altogether 
abandoned. 

Ventral  hernia  may  occur  in  the  course  of  this  line. 

The  Linea  alba  is  now  selected  for  the  operation  of 
paracentesis  abdominis.  Being  in  the  middle  line  it  can- 
not change  its  place  by  distension,  and  there  is  no  risk  of 
wounding  an  artery.  The  spot  selected  for  the  operation 
is  usually  midway  between  the  umbilicus  and  pubis.  It  is 
performed  by  making  a  small  incision  with  a  bistoury 
through  the  integument  and  superficial  fascia,  and  then 
introducing  the  trochar. 

This  line  is  also  the  seat  of  operation  for  puncturing  the 
bladder  above  the  pubis  ;  which  is  performed  in  the  same 
manner  as  paracentesis  abdominis. 

The  High  operation  for  lithotomy,  a  practice  wholly 
disused  in  this  country,  has  also  its  seat  in  the  linea 
alba. 

The  Cmsarian  section  for  opening  the  uterus  and  re- 
moving the  foetus,  an  operation  which  is  now  becoming 
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frequent,  in  consequence  of  success,  is  also  practised  in 
the  linea  alba* 

Moreover,  a  weakening  of  the  linea  alba,  from  over* 
distension,  or  congenital  deficiency,  gives  rise  to  the  pro- 
trusion of  intestine  at  the  umbilicus,  called  umhilical 
hernia. 

Deficiencies  of  development  also  occur  in  this  line,  in 
which  some  of  the  abdominal  viscera  are  exposed;  the 
most  frequent  instance  of  this  arrest  is  in  the  case  where 
the  mucous  membrane  of  the  bladder  is  protruded  through 
the  integument. 

The  JExtemal  obliqtte  mtiscle  (chUquus  extemus  abdo- 
minis descendens)  is  the  external  flat  muscle  of  the  ab- 
domen. Its  name  is  derived  from  the  obliquity  of  its 
direction,  and  the  descending  course  of  its  fibres.  It 
arises  by  fleshy  digitations  from  the  external  surface  of 
the  eight  inferior  ribs*  The  five  upper  digitations  being 
received  between  corresponding  processes  of  the  serratus 
magnus,  and  the  three  lower  of  the  latissimus  dorsi,  it 
spreads  out  into  a  broad  aponeurosis,  which  is  hiserted 
into  the  outer  lip  of  the  crest  of  the  ilium  for  one  half 
its  length,  the  anterior  superior  spinous  process  of  the 
ilium,  spine  of  the  pubis,  pectineal  line,  front  of  the  pubis, 
and  linea  alba. 

The  lower  border  of  the  aponeurosis,  which  is  stretched 
between  the  anterior  superior  spinous  process  of  the  ilium 
ifi9*  37. 3.)  and  the  spine  of  the  pubis,  4.,  is  folded  inwards, 
forming  Pouparis  Ugamenty  2. 

The  insertion  into  the  pectineal  line  is  GimberncU's 
Ugament.  * 

Just  above  the  crest  of  the  pubis  is  the  External  abdo- 
minal ring  {fig*  37.  5.),  a  triangular  opening  formed  by 
the  separation  of  the  nbres  of  the  aponeurosis  of  the  ex- 
ternal oblique.  It  is  oblique  in  its  direction,  and  corre- 
sponds with  the  course  of  the  fibres  of  the  aponeurosis.  It 
is  bounded  below  by  the  crest  of  the  pubis;  on  either 

*  Antonio  de  Gimbernat,  was  surgeon  to  the  King  of  Spain ;  he 
published  an  excellent  essay  on  femoral  hernia  in  1793,  in  which  he 
pointed  out  the  relations  of  this  portion  of  the  tendon  of  the  ex- 
ternal oblique  to  the  neck  of  the  sac.  His  work  is  entitled  **  Kucvo 
M^todo  de  Operar  en  la  Hernia  Crural." 

P   6 
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side,    by   the    borden    of 
""  ■"  '  the  aponeurosis,  which  axe 

cailed  pillars ;  and  above, 
by  some  curved  fibres,, 
which  originate  from  Pou- 
part's  ligament,  and  cross 
tlie  upper  tatgli  of  the  ring, 
8o  as  to  give  it  strength. 
The  extental  pillar,  7^ 
which  is  at  the  same  time 
ittferior,  from  the  obliquity 
of  the  opening,  is  inserted 
into  spine  of  the  pubis ; 
the    internal    or    n^xrior 

S'Uar,  6.,  forniB  an  inter- 
cement  with  its  fellow  of 
the  opposite  side,  over  the 
front     of    the     symphieis 
pubis, 
'  The  external  abdominal 

ring  gives  passage  to  the 
spermatic  cord  in  the  male,  and  round  ligament  in  the 
female :  they  are  both  invested  in  their  passage  through 
it  by  a  thin  fascia  derived  from  the  edges  of  the  ring,  and 
called  iiUer-columHar  foKia,  or  iiiscia  spermatica. 

The  pouch  of  inguinal  hernia,  in  passing  through  this 
opening,  receives  the  ittler-adunmar  fatcia,  as  one  of  its 
coverings. 

The  posterior  border  of  the  external  oblique  is  in  close 

*  F^.  37.  The  >naU>m;  of  inguinal  bemii,  the  right  iaguiqal 
rKgioii. 

No.  I.  The  lower  part  of  the  aponeurosis  of  the  Fiternal  oblique 
muicle  of  the  abdomen,  a.  Pou part's  ligament,  the  lower  border  of 
tbe aponeurana.  3.  The  anteriorsuperiorEpinDUBprocessof  tbeilium. 
4.  The  spine  of  the  pubia.  S.  TJie  eitetnal  abdominal  ring.  6.  Tbe 
intetiial  and  superior  pillar  of  the  ring,  passing  down  over  tbe  front  of 
the  pubis,  and  decussating  vith  the  same  pillar  of  tbe  opposite  side. 
T.  The  eitenial  and  inferior  pillar  of  the  ring  attached  to  the  spine  of 
the  pubis.  8.  The  semilunar  fibre*  which  curve  inwards  from  Fou- 
part'a  ligament,  and  strengthen  (he  upper  angle  of  tbe  ring.  9.  Tlie 
iliac  portion  of  the  faacia  lata.  10.  Its  pubic  portion.  II.  The 
■aphenous  opening,  with  the  saphenous  vein  passing  through  it. 
I S.  The  falciform  border  of  the  lapbenous  opening. 
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r6iatkm  with  the  anterior  border  of  the  latissimus  dorsi, 
which  sometimes  overlaps  it. 

The  external  oblique  is  now  to  be  removed  by  making  an  incision 
across  the  ribs  just  below  its  origin  to  its  posterior  border,  and  another 
akmg  Poupart's  ligament  and  the  crest  of  the  ilium.  Foupart's  liga- 
ment sliould  be  left  entire,  as  it  gives  attachment  to  the  next  muscles* 
The  muscles  may  then  be  turned  forwards  towards  the  linea  alba,  or 
removed  altogether. 

The  Interned  oblique  muscle  (pbliquus  intemus  abdominis 
cueendens)  is  the  middle  flat  muscle  of  the  abdomen.  It 
txriaes  from  the  outer  half  of  Poupart's  ligament,  from  the 
middle  of  the  crest  of  the  ilium  for  two  thirds  of  its  lengthy 
and  by  a  thin  aponeurosis  from  the  spinous  processes  of 
the  lumbar  vertebrae.  Its  fibres  diverge  from  their  origin, 
80  that  those  from  Poupart's  ligament  curve  downwards, 
those  from  the  anterior  part  of  the  crest  of  the  ilium 
pass  transversely,  and  the  rest  ascend  obliquely.  The 
muscle  is  inserted  into  the  pectineal  line,  crest  of  the 
pubis,  linea  alba,  and  lower  borders  of  the  five  inferior 
ribs. 

Along  the  upper  three  fourths  of  the  linea  semilunaris, 
the  aponeurosis  of  the  internal  oblique  separates  into  two 
lamellae,  which  pass  one  in  front  and  the  other  behind  the 
rectus  muscle  to  the  linea  alba,  where  they  are  inserted  ; 
along  the  lower  fourth,  the  aponeurosis  passes  altogether 
in  front  of  the  rectus  without  separation.  The  two  Ia3'er8 
which  thus  enclose  the  rectus,  form  for  it  a  partial 
sheath. 

The  lowest  fibres  of  the  internal  oblique  are  inserted 
into  the  pectineal  line,  in  common  with  those  of  the  trans- 
versalis  muscle.  Hence  the  tendon  of  this  insertion  is 
called  the  conjoined  tendon  of  the  internal  oblique  and  trans  ^ 
versalis  {fig.  38.  6.).  This  structure  corresponds  with 
the  external  abdominal  ring,  and  forms  a  protection  to 
what  would  otherwise  be  a  weak  point  in  the  abdomen. 
Sometimes  it  is  insufiicient  to  resist  the  pressure  from 
within  and  becomes  forced  through  the  external  ring  :  it 
then  forms  the  distinctive  covering  of  direct  inguinal 
hernia. 

The  spermatic  cord  passes  beneath  the  arched  border 
of  the  internal  oblique  muscle,  between  it  and  Poupart's 
ligament.     During  its  passage  some  fibres  are  given  off 
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Fig-  sa.  *  from  the  lower  border  of 

the  muBcte,  which  ac- 
compBnv  the  cord  down- 
wards to  the  testicle, 
and  form  loops  around 
it ;  this  is  the  cremaster 
mii«c)e.  In  the  descent 
of  oblique  inguinal  hernia, 
which  travels  the  same 
course  with  the  spermatic 
CMrd,  the  cremaster  muscle 
forms  one  of  its  coverings. 
The  CremtMler,  consi- 
dered as  a  distinct  tnuscte, 
ariaei  from  the  middle  of 
Poupart's  ligament,  and 
forma  a  seriesof  loops  upon 
the  spermatic  cord.  A  few 
of  its  fibres  are  inserted  in  lo 
the  tunica  vaginalis,  the 
rest  ascend  along  the  inner 
side  of  the  cord,  to  be  imerud,  with  the  conjoined  ten- 
don, into  the  pectineal  line  of  the  pubis. 

A  large  nerve  is  seen  piercing  the  lower  fibres  of  the 
internal  oblique  muscle,  and  passing  through  the  external 
abdominal  ring  with  the  spemnatic  cord,  to  which  it  is 
distributed ;  this  is  the  tereOai  branch  of  the  iUo-scrotal 
nerve  (tuperior  mttsculo-cutaneous). 

■  I^.  3a.  The  intenul  oblique  and  UmnsTervalu  miuclea  in  the 
inguinal  region,  with  the  bounduies  of  the  iDguinal  canal. 

No.  I.  The  internal  oblique  muKle.  3.  A  part  ot  the  transyer- 
salis  muscle  seen  bf  drairing  dovn  the  inleinal  oblique.  3.  The 
lower  arched  border  o(  the  two  muscleft,  fonning  the  upper  boundary 
of  the  canal.  4.  Poupart's  ligamenl,  forming  the  lower  boundary  oC 
the  canal.  5.  The  fascia  tianaTersalia.  6.  The  conjoined  tendon  c^ 
Iheintemalobliqueand  tranBTeisaliadeicendiugbehind  Poupart's  ligs. 
ment,  to  be  inserted  into  the  pectineal  line.  Numbers  5  and  6.  form  the 
posterior  boundary  of  the  canal,  the  atiletiar  boundary  being  fbrmed 
by  the  aponeuroais  of  the  external  oblique  muscle  whiuh  is  removed. 
7-  llie  internal  abdominal  ring,  an  opening  [n  the  transrersalia  fascia, 
the  commencement  oF  the  canaL  8.  A  dark  outline  marking  tlie 
situation  of  the  external  abdominal  ring.  The  dotted  lines  betveen 
tJie  two  ring!  show  the  siluniion  and  course  of  the  spermatic  cord. 
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The  internal  oblique  muscle  is  to  be  removed  by  separating  it 
from  its  attachment  to  the  ribs  above,  and  to  th-  crest  of  the  ilium 
and  Poupart's  ligament  below.  It  should  be  divided  behind  by  a 
vertical  incision  extending  from  the  last  rib  to  the  crest  of  the  ilium, 
as  its  lumbar  attachment  cannot  at  present  be  examined.  The 
muscle  is  then  to  be  turned  forwards.  Some  degree  of  care  will  be 
required  in  performing  this  dissection  from  the  difficulty  of  distin- 
guishing between  this  muscle  and  the  one  beneath.  A  thin  layer  of 
cellular  tissue  is  all  that  separates  them  for  the  greater  part  of  their 
extent.  Near  the  crest  of  the  ilium  tlie  circumflex  ilii  artery  as- 
cends between  the  two  muscles,  and  forms  a  valuable  guide  to  their 
separation.  Near  to  Poupart's  ligament  they  are  so  closely  con- 
nected that  it  is  impossible  to  divide  them. 

The  Transversaiis  is  the  internal  flat  muscle  of  the 
abdomen ;  it  is  transverse  in  the  direction  of  its  fibres, 
as  is  implied  in  its  name.  It  arises  from  the  outer  third 
of  Poupart's  ligament,  from  the  internal  lip  of  the  crest 
of  the  ilium,  its  anterior  two- thirds ;  from  die  lumbar 
vertebrae,  and  from  the  inner  surfaces  of  the  six  inferior 
ribs,  indigitating  with  the  diaphragm.  Its  lower  fibres 
curve  downwards,  to  be  insertedj  with  the  lower  fibres  of 
the  internal  oblique,  into  the  pectineal  line,  and  form  the 
conjoined  tendon.  Throughout  the  rest  of  its  extent  it 
is  inserted  into  the  crest  of  the  pubis  and  linea  alba.  The 
lower  fourth  of  its  aponeurosis  passes  in  front  of  the 
rectus  to  the  linea  alba ;  the  upper  three-fourths,  with  the 
posterior  lamella  of  the  internal  oblique,  behind  it. 

The  Posterior  aponeurosis  of  the  transversalis  divides 
into  three  lamellae :  — 

1.  Anterior,  which  is  attached  to  the  bases  of  the 
transverse  processes  of  the  lumbar  vertebrae.  2.  Middle, 
to  the  apices  of  the  transverse  processes.  3.  Posterior, 
to  the  apices  of  the  spinous  processes.  The  anterior 
and  middle  lamellae  enclose  the  quadratus  lumborum  mus- 
cle; and  the  middle  and  posterior,  the  erector  spins. 
The  union  of  the  posterior  lamella  of  the  transversalis 
with  the  posterior  aponeurosis  of  the  internal  oblique, 
serratus  posticus  inferior,  and  latissimus  dorsi,  constitutes 
the  lumbar  foscia. 

The  spermatic  cord  and  oblique  inguinal  hernia  pass 
beneath  the  lower  border  of  the  transversalis  muscle,  but 
have  no  direct  relation  with  it. 

Direct  inguinal  hernia  forces  the  conjoined  tendon 
before  it,  which  forms  one  of  its  coverings. 
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The  iBusoular  braach  of  the  circumflex  iiii  artery  wilt 
be  seen  near  to  the  crest  of  the  ilium,  ramifyiDg  upon  the 
troQSversalis.'    Some  muscular  and  cutaneous  branches, 
of  the  lumbar  nerves  wlU  also  be  seen  perforating  its 
fibres. 

To  dissect  the  rectus  mtade,  the  sheath  should  be  opened  by  a  ▼er. 
tical  iDcision  extending  from  over  the  cartilages  of  the  lower  ribs  to 
the  front  of  the  pubis.  The  sheath  may  then  be  dissected  off  aad 
turned  to  either  side :  this  is  easily  done  excepting  at  the  lineae  trans- 
Tersae,  where  a  close  adhesion  subsists  between  the  muscle  and  the 
external  boundary  of  the  sheath.  The  sheath  contains  the  rectus  and 
pymnidalis  muscles. 

The  Rectus  muscle  arises  by  a  flattened  tendon  from 
the  crest  of  the  pubis,  and  is  inserted  into  the  cartilages 
of  the  fifth,  sixth,  and  seventh  ribs.  It  is  traversed  by 
several  tendinous  ziz-zag  lines,  called  lineae  transversa?. 
One  of  these  is  situated  at  the  umbilicus,  two  above  that 
point,  and  one  below.  They  are  vestiges  of  the  abdo- 
minal ribs  of  reptiles,  and  very  rarely  extend  completely 
Uirough  the  muscle. 

The  Pyramidalis  muscle  arises  from  the  crest  of  the 
pubis  in  front  of  the  tendon  of  the  rectus,  and  is  inserted 
into  the  linea  alba  at  about  midway  between  the  um- 
bilicus and  the  pubis. 

The  rectus  may  now  be  divided  across  the  middle,  and  the  two  ends 
drawn  aside  for  the  purpose  ot  examining  the  mode  of  formation  of 
its  sheath. 

The  Sheath  of  the  rectus  is  formed  in  front  for  the 
upper  three  fourths  of  its  extent,  by  the  aponeurosis  of 
the  external  oblique  and  the  anterior  lamella  of  the  in- 
ternal oblique,  and  behind  by  the  posterior  lamella  of  the 
internal  oblique  and  the  aponeurosis  of  the  transversal  is. 
At  the  commencement  of  the  lower  fourth,  the  posterior 
wall  of  the  sheath  terminates  in  a  thin  curved  margin, 
the  aponeuroses  of  the  three  muscles  passing  altogether  in 
front  of  the  rectus. 

The  quadratus  lumborum  must  be  lefl  until  the  viscem 
of  the  abdomen  have  been  examined. 

Actions.  —  The  external  oblique  muscle,  acting 
singly,  would  draw  the  thorax  towards  the  pelvis,  and 
twist  the  body  to  the  opposite  side*  Both  muscles,  act- 
ing together^  would  flex  the  thorax  directly  on  the  pelvis^ 
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The  internal  oblique  of  one  side  draws  the  chest  down- 
wards and  outwards :  both  together  bend  it  directly  for- 
wards. Either  transversalis  muscle,  acting  singly,  will 
diminish  the  size  of  the  abdomen  on  its  own  side,  and 
both  together  will  constrict  the  entire  cylinder  of  the 
cavity.  The  recti  muscles,  assisted  by  the  pyramidales, 
flex  the  thorax  upon  the  chest. 

The  abdominal  muscles  are  the  chief  agents  of  expul- 
sion; by  their  action  the  foetus  is  expelled  from  the 
uterus,  the  urine  from  the  bladder,  the  faeces  from  the 
rectum,  the  bile  from  the  gall-bladder,  and  the  ingesta 
from  the  stomach  and  bowels  in  vomiting.  To  produce 
these  efforts  they  all  act  together.  Their  violent  and 
continued  action  produces  hernia;  and,  acting  spasmo- 
dically,  they  may  occasion  rupture  of  the  viscera. 

Anatomy  op  Hernia. 

The  hernise  occurring  in  the  parietes  of  the  abdotnen 
have  been  divided  by  Sir  Astley  Cooper  into  four  spe- 
cies; namely,  umbilicaly  ventral^  inguinal^  &nd  femoral: 
to  which  may  be  added,  as  occasionally  occurring,  phrenic^ 
obturator^  ischiaticy  gltUeal,  perineal^  and,  in  the  female, 
vaginal. 

Umbilical  hernia  occurs  at  the  umbilicus  from  weaken- 
ing of  the  linea  alba,  either  by  over-distension,  as  in 
utero-gestation,  or  from  congenital  deficiency.  Its  cover- 
ings are,  the 

Integument, 
Superficial  fascia. 
Distended  aponeurosis, 
Peritoneum. 

Ventral  Hernia  occurs  chiefly  in  the  linea  semilunaris, 
and  from  the  same  causes :  its  coverings  are  the  same ; 
but  it  has  usually  three  layers  of  aponeurosis. 

Inguinal  hernia  is  of  two  kinds,  oblique  and  direct :  the 
former  takes  the  course  of  the  spermatic  canal,  descend- 
ing by  the  side  of  the  spermatic  cord. 

The  latter  {direct)  pushes  directly  through  the  external 
abdominal  ring,  carrying  before  it  the  conjoined  tendon 
of  the  internal  oblique  and  transversalis  muscles. 
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ZiUtectiont^Oat  fide  of  the  mbdomen  bftviDg  been  rcKrred  for  tba 
rtadjr  oTheniit,  tbe  kponeurasa  of  the  eitarnal  oblique  muscle  ihould 
now  be  orerully  dinected  and  turned  down.  The  abdominal  p*. 
rietei,  in  tbeinguinal  region,  ifaould  in  (he  neil  place  be  cut  Ihrou^ 
uid  the  flap  drawn  forwardi,  >o  that  the  inlf  rnal  aurrace  of  the  regioo 
ma^  be  eiamined.  When  the  peritoneum  is  removed  from  this  luE- 
bet,  it  will  be  found  adherent  at  a  part  cormponding  with  the  en- 
trance of  the  ipermalic  cord  into  the  ipermalic  canal.  The  veaaels 
composing  the  cord  will  be  seen  conTerging  to  this  ptnnt,  the  spermatic 
■Ttery  from  oter  the  psoas  muscle,  and  the  tbi  deferens  from  the 
ude  of  the  bladder.  Tlie  epigastric  arter;  will  alio  be  seen  ascending 
obliquel  J  1o  the  sheath  of  the  rectus. 

Beneath  the  peritoneum,  and  immediately  investing 
the  transversaliB  muscle,  is  the  transversalujascia  (Jig.  39. 
S.y  a  dense  layer  of  cellular  fibrous  membrane,  continuous 
with  Poupart's  ligament,  I.,  below,  and  on  the  inner 
side  with  the  edge  of  the  sheath  of  the  rectus :  above  and 
upon  the  outer  side  it  is  gradually  lost  in  the  subserous 
cellular  tissue.  In  this  fascia,  which  is  an  important 
defence  to  the  occurrence  of  hernia  in  the  inguinal 
region,  is  situated  the  opening  for  the  transmission  of  the 
Spermatic  cord,  the  ifUernal  eadominal  ring,  3. 

The  Internal  abdominal 
ring  (Jig.  39.  3.)  is  an  ob- 
lique opening  in  the  fascia 
transversalis,  situated  mid- 
way between  the  anterior 
superior  spinous  process  of 
the  ilium  and  the  spine  of 
tlie  pubis,  and  about  half  an 
inch  above  Poupart's  liga- 
ment. The  border  of  the 
ring  invests  the  spermatic 
cord  with  an  infirndSniiJorm 
ikeath  in  its  passase  through 
it,  and  the  hernial  protru- 
sion taking  the  same  course 
obtains  necessarily  the  same 
sheath  or  covering. 

The  Spermatic  canal  is 
the  oblique  space  in  the  ab- 

ersalii  fascia,  the  abdominal  muscles  being 
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Nominal  parietes,  near  to  Poupart's  ligament,  which  trans- 
mits the  spermatic  cord.  It  is  about  an  inch  and  a  halt* 
in  length,  is  terminated  at  one  extremity  by  the  internal 
ring,  and  at  the  other  by  the  external  ring.  It  is 
bounded  in  front  by  the  aponeurosis  of  the  external 
oblique,  and  behind  by  the  fascia  transversalis  (^fig»  S8. 5.) 
and  conjoined  tendon,  6. ;  above  by  the  lower  margins  of 
the  internal  oblique  and  transversalis  muscles,  and  below 
by  the  folded  edges  of  Poupart's  ligament. 

It  is  along  this  oblique  canal  that  the  hernial  protrusion 
travels  in  its  passage  from  the  abdomen :  hence  it  is 
named  ObUque  inguinal  hernia.  The  intestine,  pushing 
befi>re  it  a  sac  of  peritoneum,  enters  the  internal  ring,  and 
receives  from  it  the  infundilnliform  process  of  the  trans- 
versalis fasciOf  which^  in  the  absence  of  hernia,  invests 
the  spermatic  cord  alone.  It  then  passes  beneath  the 
lower  border  of  the  transversalis  muscle,  but  without  any 
immediate  relation.  It  next  passes  beneath  the  lower 
border  of  the  internal  oblique,  and  receives  the  cremaster 
muscle  as  a  covering.  Lastly,  emerging  from  the  external 
abdominal  ring,  it  obtains*  the  inter-columnar  fasciuy  and 
becomes  placed  beneath  the  superficial  fascia  and  inte- 
gument. 

Hie  different  layers  which  it  thus  obtains  in  its  progress, 
and  which  the  surgeon  must  cut  through,  were  he  called 
to  operate  on  a  strangulated  hernia  of  this  kind,  the 
coverings  of  the  hernia^  as  they  are  technically  called,  are, 
the 

Integument, 
Superficial  fascia, 
Inter-columnar  fascia, 
Cremaster, 
Fascia  transversalis. 
Peritoneal  sac. 

If  the  hernia  be  small  and  become  strangulated  while 
situated  within  the  spermatic  canal,  the  external  wall  of 


No.  1.  Poupart's  ligament.  2.  The  transversalis  fascia.  S.  The 
internal  abdominal  ring,  an  opening  in  the  transversalis  fascia.  4.  The 
situation  of  the  external  abdominal  ring.  5.  A  dotted  line  marking 
the  course  of  the  epigastric  artery  between  the  two  rings. 
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that  caaal  must  be  laid  open.    The  lajerg  to  be  divided 

would  then  be,  the 

Integument^ 

Superficial  fascia, 

Aponeurosis  of  the  external  oblique, 

Cremaster, 

Fascia  transversalis, 

Peritoneal  sac. 

Oblique  inguinal  hernia  in  its  course  through  the 
spermatic  canal  lies  above  the  spermatic  cord.  In  rare 
cases  the  hernial  protrusion  may  separate  the  components 
of  the  cord,  so  that  some  of  them  may  lie  in  front  of  the 
tumour.  Hence  one  of  many  reasons  for  extreme  care  and 
caution  in  operating  for  strangulated  hernia. 

Turning  again  to  the  inner  wall  of  the  abdomen,  and 
dbserving  the  position  of  the  internal  ring^  the  epigastriq 
artery  will  be  seen  ascending  to  its  inner  side.  And  on 
the  inner  side  of  the  artery  is  a  smooth  and  rather  depressed 
triangular  surface,  which  is  the  seat  of  the  protrusion  of 
intestine  in  direct  inguinal  hernia. 

.  Direct  inguinal  hernia  is  named  from  passing  diredfy 
through  the  external  abdominal  ring.  It  pushes  before  it 
a  sac  of  peritoneum,  the  transversalis  fasda^  the  conjoined 
tendon,  and  as  it  escapes  at  the  external  ring  receives  an 
investment  from  the  intercolumnar  fascia.  Its  coverings 
are  therefore,  the 

Integument, 
Superficial  fascia, 
Inter-columnar  fascia, 
Conjoined  tendon, 
Transversalis  fascia, 
Peritoneal  sac. 

In  escaping  at  the  external  ring  it  oflen  carries  the 
spermatic  cord  before  it,  so  that  the  vessels  of  which  it  is 
composed  become  spread  over  the  front  of  the  hernial 
sac,  or  slip  to  one  side. 

The  Seat  of  stricture  in  all  the  varieties  of  inguinal  hernia 
is  always  the  neck  of  the  sac.  In  recent  oblique  hernia 
the  neck  of  the  sac  is  formed  by  the  internal  ring.  In  old 
and  large  herniaj  the  internal  ring  is  drt^^eddownj^as  to 


become  placed  exactly  opposite  the  external,  and  the  two 
together  form  its  neck.  In  direct  hernia,  the  fkscia 
transversalis  with  the  border  of  the  conjoined  tendon  are 
the  structures  forming  the  neck  of  the  sac. 

If  oblique  and  direct  hernia  existed  together,  it  is  obvious 
from  the  position  of  the  epigastric  artery  (^fig*  39.  .^.),  that 
that  vessel  would  be  placed  between  the  necks  of  both ; 
and  if  either  existed^  separately,  the  artery  would  be 
situated  to  the  inner  side  of  oblique^  and  to  the  ovtjer  side 
cf  direct  hernia*  In  the  division  of  the  stricture,  therefore 
l3ie  surgeon  would  make  his  incision  upwards  and  outwards 
in  oblique  and  upwards  and  inwards  in  direct  hernia^  to 
avoid  wounding  this  artery.  But  as  the  diagnosis  of  the 
exact  nature  of  the  hernia  is  always  uncertain,  and  as  the 
division  of  the  epigastric  artery  would  possibly  be  fatal, 
and  as  moreover  obliquity  in  the  direction  of  the  incision 
is  quite  unnecessary  for  the  safety  of  the  operation^  ex- 
perience has  established  the  rule,  that  the  incision  should 
he  made  directly  upwards  in  every  case  of  inguinal  hernia ; 
and  if  the  history  of  femoral  hernia  be  referred  to,  it  will 
be  seen  that  a  general  principle  may  be  established,  that 
in  all  cases  of  abdominal  hernia,  inguinal,  femoral^  umbilical^ 
or  ventraly  the  incision  is  invariably  to  be  made  directly 
upwards. 

There  are  two  varieties  of  oblique  inguinal  hernia  occa- 
sionally met  with  ;  these  are  congenital  and  encysted. 
Both  result  from  protrusions,  which  take  the  course  of 
the  spermatic  canal,  and  they  differ  from  common  oblique 
inguinal,  and  from  each  other,  only  in  relation  to  the 
tunica  vaginalis  of  the  testicle. 

In  the  descent  of  the  testicle  from  the  abdomen  into 
the  scrotum  in  the  foetus,  a  sac  of  peritoneum  is  carried 
with  it.  The  form  of  this  sac  may  be  familiarly  illus- 
trated by  the  simile  of  a  Florence  flask.  The  neck  of 
the  pouch  from  the  internal  ring  to  near  the  testicle, 
becomes  gradually  closed  and  obliterated,  and  that  portion 
of  it  which  remains  and  encloses  the  testicle  is  the  tunida 
vaginalis. 

Common  oblique  hernia  (^fig*  4>0.},  occurring  in  this  con- 
dition of  the  tunica  vaginalis,  is  placed  altogether  above 
It,  and  in  a  distinct  sac  or  pouch  of  peritoneum. 
'  OomgemUjd  kerma  (^fig^  41.)  results  from  the  nonclosure 
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of  the  sac  of  the  tunica  vaginalis ; 
the  intestine,  in  its  descent,  passes 
along  the  open  canal  left  by  the 
transit  of  the  testicle,  and  enters 
the  tunica  vaginalis,  being  in  actual 
contact  with  the  testicle.  The  sac 
of  congenital  hernia  is,  therefore, 
the  tunica  vaginalis  itself.  In  other 
respects  it  exactly  resembles  com* 
mon  oblique  hernia. 
I  In  Encyiled  hernia  \  i^fig-  43.) 

(hemia  infantilis  of  Hey)  the  neck 
of  the  pouch  of  the  tunica  vaginalis 
is  closed  only  at  the  u{^r  part, 
and  the  hernia  carrying  with  it  a 
peritoneal  sac  descends  behind  the 
tunica  vaginalis,  so  that,  in  operat- 
ing, the  surgeon  opens  first  the 
tunica  vaginalis,  and,  finding  no 
hernia,  cuts  through  its  other  side 
until  he  reaches  the  hernial  sac 
He  thus  divides  thret  layers  o/" 
seroux  membrane,  before  arriving  at 
the  intestine.  In  other  respects 
the  hemia  resembles  common  ob> 
lique  inguinal. 

The  Arteriet  of  the  abdominal 
parietes  are  the  superficial  and 
deep  epigastric,  superficial  and 
deep  circumflex  ilii,  internal  mam- 
mary, inferior  intercostal,  and  lum- 
bar. 

The  Lymphatiea  accompany  the 

veins,  those  from  the  lower  part  of 

the  abdomen  passing  into  Uie  in- 

*  Fig.  40.  ComoKin  oblique  iaguinal  hemia.     Ttte  iateitine  in  a 

distinct  Biic  of  periltmeuiii,  uid  leparated  from  the  te>tic)e  b;  tbi 

tunica  TBginali*. 

Nos.  1.  1-     The  uc  of  the  hernia.     8.  The  tunica  vaginalii  ea- 

cloaiug  the  tPBticle,  3.      4.  The  spermatic  cord. 

f   A  case  ol  thii  kind  occurred  to  Mr.  Liston  in  1835.      Tbe  rtu- 

dent  will  And  ■  full  account  of  it  in  a  Clinical  Lecture  in  tlie  IM 

volume  of  the  LanctI  for  1894-5,  page  883. 

\  Fig.  41.     Congenital  hemia,  the  intestine  being  in  contact  with 


REGIONS   OF   THE  ABDOUEM.  335 

!-_._  .„  .  guinal  glands,  and  those  from  the 

upper  ascending  to  the  mediastinal 
giaada. 

The  Nerves  are  the  inferior  in* 
tercostal  and  musculo-cutaneous 
branches  of  the  lumbar  plexus. 

The  Btadent  should  oow  l>j  open  the 
Abdomen  hj  meuu  of  a  crucial  incision, 
■lu)  atiul;  its  division  into  regions,  tbe 
poaitiou  of  the  viscen,  and  the   pcritO' 

The  Cainty  uf  the  abdomen   is 
botmded  in  front  and  at  ihe  lidet  hy 
the  lower  ribs  and  abdominal  mus- 
cles ;  beluTid,  by  the  vertebral  co- 
lumn and  abdominal  muscles;  abate 
Yty  the  diaphragm ;  and,  below,  by 
the  pelvis. 
Rboions.  —  If  two  transverse  lines  be  carried  around 
the  body,  the  one  parallel  with  the  convexities  of  the 
ribs,  the  other  with  the  highest  points  of  tbe  crests  of 
the  ilia,  the  abdomen  will  be  divided  into  three  zones. 
Agaiuj  if  a  perpendicular  line  be  drawn  at  each  side  from 
the  cartilaee  of  the  eighth  rib  to  the  middle  of  Poupart's 
ligament,  the  three  primary  zones  will  each  be  subdivided 
into   three  compartments  or  regions,  a  middle  and  two 
lateral. 

Tbe  middle  region  of  the  upper  zone  beine  immediately 
over  the  small  end  of  the  stomach,  is  called  Epigaitric 
(nrt — yamif,  over  tbe  stomach).  The  two  lateral  r^ons 
being  under  the  cartilages  of  the  ribs,  are  called  Hypo- 


ax  testicle  i  tbe  tunica  •■ginalis  of  the  testicle  fonaing  the  sac  itf  the 

Noa.  I.  1.  Tbt  tunica  TOgioalia  testis,  continuoui  luperiorlj  with 
tbe  peritonetUD,  of  which  it  ii  a  part.  2.  The  teslicte.  3.  The  ^er. 
natic  cord. 

*  Fig.  42.  Encysted  hernia;  tbe  hernia]  sac  contaiiuDg  the  in- 
tratiiM  being  behind  tbe  tunica  Taginalis. 

Mos.  I.  I.  Tbe  hernial  sac  8.  The  cavity  of  the  tunica  vl- 
ginaliL  S.  The  testicle.  4.  Tbe  spermatic  cord.  The  atrow  showi 
that  three  U;ers  of  ktous  membrane  must  be  divided  before  the  intetliiie 
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chcndriac  (wo  —  xovBpo*,  under  the  cartilages).  The  mid- 
dle region  of  the  middle  zone  is  the  Umbilical ;  the  two 
lateral,  the  Lumbar.  The  middle  region  of  the  inferior 
zone  is  the  Hypogastric  (vieh-^yaa"njp,  below  the  stomach); 
and  the  two  lateral,  the  Iliac. 

In  addition  to  these  divisions,  we  constantly  use  the 
term  Inguinal  region,  meaning  thereby  the  vicinity  of 
Poupart*s  ligament. 

Position  of  the  viscera — In  the  upper  zone  will  be 
seen  the  liver  extending  across  from  the  right  to  the  left 
side ;  the  stomach  and  spleen  on  the  left,  and  the  pancreas 
and  duodenum  behind.'  In  the  middle  zone  is  the  transverse 
portion  of  the  colon,  with  the  upper  part  of  the  ascending 
and  descending  colon,  omentum,  small  intestine,  mesentery; 
and,  behind,  the  kidneys  and  their  capsules.  In  the  in- 
ferior zone  is  the  lower  part  of  the  omentum  and  small 
intestines,  the  ccecum,  ascending  and  descending  colon, 
with  the  sigmoid  flexure  and  ureters. 

The  smooth  and  polished  surface,  which  the  viscera 
and  parietes  of  the  abdomen  present,  is  due  to  the  peri- 
toneum which  may  now  be  studied. 

Peritoneum. 

The  Peritoneum  is  a  serous  membrane,  and,  therefore, 
a  shut  sac :  a  single  exception  alone  exists  in  the  human 
subject  to  this  character,  Viz.  in  the  female,  where  the 
peritoneum  is  perforated  by  the  open  extremities  of  the 
Fallopian  tubes. 

The  simplest  idea  that  can  be  given  of  a  serous  mem- 
brane, which  applies  equally  to  all,  is,  that  it  invests  the 
viscus  or  viscera,  and  is  then  reflected  upon  the  parietes 
of  the  containing  cavity.  If  the  cavity  contain  only  a 
single  viscus,  the  consideration  of  the  serous  manbrane  is 
extremely  simple.  But  in  the  abdomen,  where  there  are 
a  number  of  viscera,  the  serous  membrane  passes  from 
on&  to  the  other  until  it  has  invested  the  whole  before  it 
is  reflected  on  the  parietes.  Hence  its  reflections  are  a 
little  more  confused. 

In  tracing  the  reflections  of  the  peritoneum  in  the 
middle  line,  we  commence  with  the  diaphragm,  which  is 
lined  by  two  layers,  one  from  the  parietes  in  front,  anterior. 


PBRITOKEUM.  —  RBFLECTIOKS.         SS? 

and  one  from  the  parietes  belnnd,  posterior.  These  two 
layers  of  the  same  membrane  meet  at  about  tlie  middle 
<M  the  diaphragm,  and  descend  to  the  upper  surface  of  the 
liver,  forming  the  lateral  ligaments  of  the  liver.  They  then 
surround  the  livery  and,  meeting  at  its  under  surface,  pass 
to  the  stomach,  forming  the  lesser  omentum.  They  then 
surround  tKe  sUnnach,  and  meeting  at  its  lower  border, 
descend  for  some  distance  in  front  of  the  intestines,  and 
return  to  the  transverse  colon,  forming  the  great  omentum  ; 
they  then  surround  the  transverse  colony  and  pass  directly 
backwards  to  the  vertebral  column,  forming  the  transverse 
fmesO'Colon. .  Here  the  two  layers  separate ;  the  posterior 
ascends  in  fi'ont  of  the  pancreas  and  aorta,  and  returns  to 
-the  posterior  part  of  the  diaphragm,  where  it  forms  the 
posterior  layer  with  which  we  commenced.  The  anterior 
descends,  invests  all  the  smaU  intestines^  and  returning  to 
the  vertebral  column,  forms  the  mesentery.  It  then  de- 
scends into  the  pelvis  in  front  of  the  rectum,  which  it  holds 
in  its  place  by  means  of  a  fold  called  meso^rectumy  forms 
a  pouch  between  it  and  the  bladder,  ascends  upon  the 
posterior  surface  of  the  bladder,  forming  its  folse  ligaments, 
and  returns  upon  the  anterior  parietes  of  the  abdomen  to 
the  diaphragm,  whence  we  first  traced  it. 

In  the  female,  afler  descending  into  the  pelvis  in  front 
of  the  rectum,  it  is  reflected  upon  the  posterior  surface  of 
the  vagina  and  uterus.  It  then  descends  on  the  anterior 
surface  of  the  uterus,  and  forms  at  either  side  the  broad 
ligaments.  From  the  uterus  it  ascends  upon  the  posterior 
surface  of  the  bladder  and  anterior  parietes  of  the  abdo- 
men, and  is  continued  as  in  the  male  to  the  diaphragm. 

In  this  way  the  continuity  of  the  peritoneum,  as  a 
vehole,  is  distinctly  shown,  and  it  matters  not  where  the 
examination  commence,  or  where  it  terminate,  still  the 
same  continuity  of  surface  will  be  discernible  throughout. 
If  we  trace  it  from  side  to  side  of  the  abdomen,  we  may 
commence  at  the  umbilicus ;  we  then  follow  it  outwards 
lining  the  inner  side  of  the  parietes  to  the  ascending 
colon;  it  surrounds  that  intestine ;  it  then  surrounds  the 
small  intestine,  and  returning  on  itself  forms  the  me- 
sentery. It  then  invests  the  descending  colon,  and  reaches 
the  parietes  on  the  opposite  side  of  the  abdomeni  whence 
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it  may  be  traced  to  the  exact  point  from  which  we 
started. 

The  viscera,  which  are  thus  shown  to  be  invested  by 
the  peritoneum  in  its  course  from  above  downwards, 
are  the 

Liver, 
Stomach, 
Transverse  colon, 
Small  intestines. 
Pelvic  viscera. 

The  folds,  formed  between  these  and  between  the 
diaphragm  and  the  liver,  are 

Diaphragm. 
Transverse  and  broad  ligaments. 

(Liver.) 
Lesser  omentum. 

(Stomach.) 
Greater  omentum. 

(Transverse  colon.) 
Transverse  meso-colon. 
Mesentery, 
Meso-rectum, 
False  ligaments  of  the  bladder. 

And  in  the  female,  the 

Broad  ligaments  of  the  uterus. 

The  ligaments  of  the  liver  will  be  examined  with  that 
organ. 

The  Lesser  omentum  is  the  duplicature  passing  between 
the  liver  and  the  upper  border  of  the  stomach :  it  is  ex- 
tremely thin,  excepting  at  its  right  border,  where  it  is  free, 
and  contains  between  its  layers,  the 

Hepatic  artery, 

Ductus  communis  choledochus. 

Portal  vein. 

Hepatic  plexus  of  nerves. 

Lymphatics. 

These  structures  are  enclosed  in  a  loose  cellular  tissue* 
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ealled  Giis8on*s  capsule,*  The  relative  position  of  the 
three  vessels  is,  —  the  artery  to  the  left,  the  duct  to  the 
right,  and  the  vein  between  and  behind. 

If  the  finger  be  introduced  behind  this  right  border  of 
the  lesser  omentum,  it  will  be  situated  in  an  opening 
called  the  foramen  of  Winshw.f  In  front  of  the  finger 
will  lie  the  right  border  of  the  lesser  omentum  ;  behind  it 
the  diaphragm  covered  by  the  ascending  or  posterior 
layer  of  the  peritoneum ;  belowy  the  hepatic  artery,  curving 
forwards  from  the  cceliac  axis;  and,  above,  the  lobulus 
Spigelii.  These,  therefore, .  are  the  boundaries  of  thp. 
foramen  of  Winslowy  which  is  nothing  more  than  a  con- 
striction of  the  general  cavity  of  the  peritoneum  at  this 
point,  arising  out  of  the  necessity  for  the  hepatic  and 
gastric  arteries  passing  forwards  from  the  coeliac  axis  to 
reach  their  respective  viscera. 

If  air  be  blown  through  the  foramen  of  Winslow,  it  will 
descend  behind  the  lesser  omentum  and  stomach  to  the 
space  between  the  descending  and  ascending  pair  of 
layers,  forming  the  great  omentum.  This  is  sometimes 
caJled  the  lesser  cavity  of  the  peritoneum,  and  that  ex-. 
temal  to  the  foramen  the  greater  cavity ;  in  which  case 
the  foramen  is  considered  as  the  means  of  communication 
between  the  two.  There  is  a  great  objection  to  this 
division,  as  it  might  lead  the  inexperienced  to  believe 
that  there  were  really  two  cavities.  There  is  but  one 
only,  the  foramen  of  Winslow  being  merely  a  constriction 
of  that  one,  to  facilitate  the  communication  between  the 
nutrient  arteries  and  the  viscera  of  the  upper  part  of  the 
abdomen. 

The  Crreat  omentum  consists  of  four  layers  of  peritOf 
neum,  the  two  which  descend  from  the  stomach,  and  th^ 
same  two,  returning  upon  themselves  to  the  transverse  colon. 
A  quantity  of  adipose  substance  is  deposited  in  its  struc- 
ture. It  would  appear  to  perform  a  double  function  in 
the  economy-— 1st,  protecting  the  intestines  from  cold; 

*  Francis  GUsson,  Professor  of  Medicine  in  the  University  of 
Cambridge.  His  work,  <*  De  Anatomia  Hepatis,**  was  published  in 
1654. 

f  Jacob  Benignus  Winslow :  his  «  Exposition  Anatomique  de  la 
Structure  du  Corps  Humain,"  was  published  in  Paris  in  1732. 

Q  2 
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linft,  ^^e^»Ml7,*fiM^ShfltStag  the  m6yei]den%»  of  the  intestines 
upon  each  other  during  their  distension. 

The  TVansverse  mesthcolon  (fAttro^^  niidAe),  being  at- 
tached to  the  middle  of  the  cylinder  of  the  intestine,  is 
the  medium  of  connection  between  the  transverse  colon 
and  the  posterior  wall  .of  the  abdomen :  it  also  affords  to 
the  nutrient  arteries  a  passage  to  reach  the  intestine.  It 
encloses  between  its  layers,  at  the  posterior  part,  the 
transverse  portion  of  the  duodenum. 

The  Mesentery  (/Mfo-ov  cyrc^,  being  attached  to  the 
middle  of  the  cylinder  of  the  small  intestine)  is  the 
medium  of  connection  between  the  small  intestines  and 
the  posterior  wall  of  the  abdomen.  It  is  obliqae  id  ita 
direction,  being  attached  to  the  posterior  waH,  fVom  the 
left  side  of  the  second  lumbar  vertebra  to  the  right  QiHc 
Tossa.  It  retains  the  small  intestines  in  their  places,  and 
^ives  passage  to  the  mesenteric  arteries,  veins,  nerves, 
and  lymphatics. 

The  mesthrectumy  in  like  manner,  retains  the  rectum  in 
connection  with  the  front  of  the  sacrum.  Besides  this, 
there  are  some  minor  folds  in  the  pelvis,  as  the  Jbhe 
ligaments  of  the  bladder  and  broad  ligaments  of  the  uterus. 

The  Appendices  epiploiccB  are  small  irregular  pouches 
of  peritoneum,  filled  with  fat,  and  situated  like  fringes 
upon  the  large  intestine. 

Three  other  duplicatures  of  peritoneum  are  situated  in 
the  sides  of  the  abdomen :  they  are  the  gastro-splenic 
omentum,  the  ascending  and  descending  meso-colon. 

The  Gastro-splenic  omentum  is  the  duplicature  which 
connects  the  spleen  to  the  stomach ;  and  the  ascending 
and  descending  meso-cola  are  the  folds  which  retain  the 
corresponding  portions  of  the  colon  in  their  situations. 

Viscera  of  the  Abdomen. 

The  Vieeera  of  the  abdomen  are  the  alimentaary  ocrnai^ 
the  organs  subservient  to  digestion,  viz.  the  Ifwr,  jmMp 
ereasy  and  spken^  and  the  organs  of  excretion,  the  kidneys, 
and  their  capstUes. 

The  Alimentary  canal  is  a  musculo-nni^branous  luta, 
extending  from  the  mouth  to  the  anus.    It  is  vari^od^ 


mmed  in  tbe  dilfeireiit  pfu*te  pf  ita  xx?i)jrfie;  %qp^  jj^.^^ 


divided  into  tbe 


Phaiynx, 

GBsophagus, 

Stomach, 

{Duodenum, 
Jejunum, 
Ileum. 
r  Coecum, 
Large  intestine  •!  Colon^ 

(^  Rectum. 
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T!b€i  Phatynx  is  situated  behind  the  mouth,  and  ex- 
^pda  from  the  base  of  the  skull  to  the  fiflh  cervical 
Vertebra. 

»  ,  T^e  (Etophagus  commences  opposite  the  fiftti  cervical 
vertebra,  and  descends  the  neck,  behind  and  rather  to 
4ihe  left  of  the  trachea.  It  then  passes  beneath  the  arch 
of  the  aorta,  and  along  the  posterior  mediastinum  in  iront 
of  the  thoracic  aorta  to  the  oesophagal  opening  in  the 
diaphragm,  where  it  enters  the  abdomen,  and  terminates 
at  the  cardiac  orifice  of  the  stomach. 

The  Stomach  is  an  expansion  of  the  alimentary  canal, 
situated  in  tbe  left  hypochondriac  region,  and  extending 
into  the  epigastric.  On  account  of  the  peculiarity  of  its 
form,  it  is  divided  into  a  greater,  or  ^lenic,  and  a  lesser, 
or  pyloric  end,  a  lesser  curvature  above,  and  a  greater 
curvature  below,  a  cardiac  orifice  and  sl  pyloric  orifice. 
•  The  Chreat  end  is  not  only  of  large  size,  but  expands 
beyond  the  point  of  entrance  of  the  cesophagus.  The 
pylorus  is  the  small  and  contracted  extremity  of  the 
organ. 

The  two  Curvatures  give  attachment  to  the  perito- 
neum ;  the  upper  curve  to  the  lesser  omentum,  and  the 
lower  to  the  greater  omentum. 

^ .,  The  Small  intestines  are  divided  into  three  portions, 
4Mtiodemtm,  jejunum,  and  ileum. 

.  The  DrndoMm  (called  dtfdcKa^wervXoy  by  Herophilus)  is 
named  from  bemg  equal  in  length  to  the  breadth  of 
t«reke  fingarg.  Commendng  at  the  pylorus  it  ascends 
Miguefy  to  the  under  sur&ce  of  the  liver :  it  next  de- 
scends perpendicularly  in  front  of  the  right  kidney,  and 
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theft  passes  nearly  trans^fersdy  across  the  vena  cava  and 
aorta,  opposite  the  third  lumbar  vertebra.  It  terminates 
in  the  jejunum  on  the  ]efl  side  of  the  second  lumbar 
vertebra. 

The  first  part  of  its  course  is  completely  enclosed  by 
the  peritoneum :  the  second  is  in  apposition  with  the 
peritoneum  only  in  front,  and  the  third  lies  between  the 
diverging  layers  of  the  transverse  meso-colon.  The 
transverse  portion  of  the  duodenum  is  crossed  by  the 
superior  mesenteric  artery  and  vein.  The  perpendicular 
portion  receives  the  ductus  communis  choledochus,  and 
pancreatic  ducts,  near  to  its  lower  angle. 

The  Jejunum  (jejunus,  empty)  is  named  from  being 
found  generally  empty.  It  forms  the  upper  two-fifths  of 
the  small  intestine,  commencing  at  the  duodenum  on  the 
lefl  side  of  the  second  lumbar  vertebra,  and  terminating 
m  the  ileum*  It  is  thicker  to  the  touch  than  the  rest  of 
the  intestine,  and  has  a  pinkish  tinge  from  being  mord 
vascular. 

The  Ileum  (etKBty,  to  twist,  to  convolute)  includes  the 
remaining  three-fifths  of  the  small  intestine.  It  is  thinner 
in  texture,  and  paler  than  the  jejunum  ;  but  there  is  no 
mark  by  which  to  distinguish  the  termination  of  the 
one  or  the  commencement  of  the  other.  It  terminates 
in  the  right  iliac  fossa,  by  opening  into  the  colon. 

The  Large  intestine  is  divided  into  the  ccecum,  cohn^ 
and  rectum. 

The  Ccecum  (coecus,  blind)  is  the  blind  pouch  or  cul- 
de-sac  at  the  commencement  of  the  large  intestine.  It 
is  situated  in  the  right  iliac  fossa,  and  is  retained  in  its 
place  by  the  peritoneum,  which  passes  over  its  anterior 
surface  ;  its  posterior  surface  is  connected  by  loose  cellu* 
lar  tissue  with  the  iliac  fascia.  Attached  to  its  extremity 
is  the  appendix  vermiformis,  a  long  worm-shaped  tube» 
the  rudiment  of  the  lengthened  ccecum,  found  in  ail 
mammiferous  animals  but  man  and  the  higher  quadru- 
mana. 

The  Colon  is  divided  into  (iscending,  transverse,  and 
descending. 

The  Ascending  colon  passes  upwards  from  the  right 
iliac  fossa^  through  the  right  lumbar  region,  to  the  under 
surface  of  the  liver.    It  then  bends  inwards,  and  crosses 
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the  upper  part  of  the  umbilical  region  under  the  name  of 
transverse  colony  and  on  the  left  side  descends  (descending 
colon)  through  the  left  lumbar  region  to  the  left  iliac 
fossa,  where  it  makes  a  remarkable  curve  upon  itself, 
which  is  called  sigmoid  flexure. 

Bectam.  — -  The  large  intestine  then  enters  the  pelvis, 
and  descends  in  front  of  the  sacrum,  lying  rather  to  its 
left  side.  At  the  lower  part  of  the  pelvis  it  becomes 
considerably  dilated,  and  makes  a  sudden  bend  back- 
wards to  terminate  at  the  constricted  opening  of  the 
anus. 

Structure  of  the  Intestinal  CanaL 

The  pharynx  and  cesophagus  have  but  two  coats,  the 
mucous  and  muscular ;  the  stomach  and  intestines  have 
three  mticous  and  mtuculary  and  an  external  serous  invest- 
ment derived  from  the  peritoneum. 

Mucous  COAT. — The  mucous  membrane  of  the  pharynx 
is  smooth,  and  is  continuous  with  the  mucous  lining  of  the 
Eustachian  tubes,  the  nares,  the  mouth,  and  the  larynx. 
In  the  oesophagus  it  is  disposed  in  longiiMdinal pliccB,  In 
the  stomach  it  is  arranged  in  rugcB  (wrinkles),  and  at  the 
pylorus  forms  a  spiral  fold,  called  the  pyloric  valve.  In 
the  lower  half  of  the  duodenum,  the  whole  length  of  the 
jejunum,  and  upper  part  of  the  ileum,  it  forms  valvular 
folds  called  valvulcB  oonniventes.  These  folds  do  not 
entirely  surround  the  cylinder  of  the  intestine,  but  extend 
for  about  three-fourths  of  its  circumference.  In  the  lower 
part  of  the  ileum  the  mucous  lining  is  without  folds; 
hence  the  thinness  of  the  coats  of  this  intestine  as  com- 
pared with  the  jejunum  and  duodenum.  At  the  termina- 
tion of  the  ileum  in  the  coccum,  the  mucous  membrane 
forms  two  folds,  which  are  strengthened  by  the  musculsur 
coat,  and  project  into  the  ccecum.  These  are  the  ilia- 
4:cBcal  valve*  In  the  coecum  and  colon,  the  mucous  mem- 
brane is  smooth ;  but,  in  the  rectum,  it  forms  three  val- 
vular folds,  one  of  which  is  situated  near  the  commence*- 
ment  of  the  intestine ;  the  second,  extending  from  the 
side  of  the  tube,  is  placed  opposite  the  middle  of  the 
'^acrum  ;  and  the  third,  proceeding  from  the  front  of  the 
cylinder,  is  situated  opposite  the  prostate  gland. 

Stbuctube  of  mucous  MEMBBdN^,  — This  membrane  is 

a  4  • 


IttVttk  fike  the  ikkn  wMch  it  ^ery  doeely  resembles. 
IiiQee  «»•  tbe  <ijpMe£Mii»9  the  prvpet  muoom^  and  the 
fibrous  layer. 

The  EpUhdivm  is  the  cuticle  of  the  muooos  membnme. 
Throughout  the  pharjmx  and  oesophagus  it  resembles  the 
cuticle,  both  in  appearance  and  character.  It  is  con- 
tinuous with  the  cuticle  of  the  skin  at  Uie  margin  of  the 
lipsy  and  terminates  by  an  irregular  border  at  th^  car£ac 
orifice  of  the  stomach. 

The  rest  of  the  mucous  membrane  has  been  recently 
shown  by  Dr.  Henle  ♦  to  be  equally  provided  with  an 
epithelium,  composed  of  minute  pyriform  bodies  placed 
perpendicularly  to  the  surface.  These  bodies  have  '^ 
central  nucleus,  and  are  secreted  by  the  mucous  layef; 
they  are  delineated  and  described  in  Dr.  Baly*s  able 
translation  of  Miiller's  Physiology. 

The  Proper  mtuxnis  or  papiUary  layer^  is  analogous  t^ 
the  papillary  layer  of  the  skin>  and,  like  it,  is  the  secretii^ 
structure  by  which  the  epithelium  is  produced..  Its 
surface  is  covered  with  minute  papillas  (vilK},  which  are 
so  numerous  in  the  small  intestine,  as  to  present  the  ap- 
pearance of  the  pile  of  velvet ;  hence  the  mucous  surface 
has  been  named  <<  viUous** 

The  VUU  are  largest  and  most  numerous  in  the  stomach 
and  duodenum,  covering  every  part  of  the  surface  of  the 
rugae  and  valvulae  conniventes.  They  are  not  so  abundant 
in  the  jejunum,  but  are  still  in  sufficient  number  to  give 
to  that  intestine  its  characteristic  thickness  and  vascu- 
larity. In  the  ileum  they  are  fewer  and  less  developed, 
and  in  the  large  intestine  have  a  particular  arrangement. 

The  mucous  layer  is  very  loosely  connected  with  the 
fibrous.  It  is  continuous  at  the  lips  and  at  the  anus  with 
the  papillary  layer  of  the  cutis. 

The  Fibrous  layer  (submucous,  nervous)  is  the  menft- 
brane  of  support  to  the  mucous  membrane,  as  is  the 
corium  to  the  papillary  layer  of  the  skin.  It  gives  to  the 
mucous  membrane  its  strength  and  resistance.  -  It  is  bul 
loosely  connected  with  the  mucous  layer,  but  is  fimdj 
adherent  to  the  muscular  coat.  It  is  caHed,  in  the  older 
works  on  anatomy,  the  ^'  nervous  coat^'* 

*  Opus  citatum. 
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wid)  the  fibrous  layer,  are  situated  the  fouc  kinds  of 
mucous  glands  belongiog  to  the  mucous  memhniiie : 
these  are 

'  Simple  folKdes  (Lieberkuhn's), 
Glandulse  solitarise, 
Glandulse  aggregatse  (Payer's), 
Duodenal  glands  (Brunner's). 

The  Simple  JbllicleSf  or  follicles  of  Lieberkuhn,  are 
small  pouches  of  the  mucous  layer,  situated  in  immense 
](^umbers  in  every  part  of  the  membrane. 

TTie  Solitary  glands  are  very  generally  called  Brun- 
ner's,  but  erroneously;  for  that  anatomist  confined  his 
description  to  those  situated  in  the  duodenum :  we  have, 
therefore,  attached  his  name  only  to  the  latter.  The 
solitary  glands  are  found  in  the  stomach,  small  intestine, 
and  large  intestine ;  but  are  most  numerous  in  the  coecum. 
They  are  small  flattened  granular  bodies,  without  any 
apparent  opening  upon  the  surface  of  the  membrane. 

The  Aggregate f  or  Peyer's*  glands,  are  principally 
situated  near  to  the  lower  end  of  the  ileum,  and  occupy 
that  portion  of  the  intestine  which  is  opposite  the  attach- 
ment of  the  mesentery.  They  present  the  appearance  of 
oval  patches,  covered  with  small  irregular  fissures,  which 
separate  the  secreting  lobules. 

The  DtwdenaJy  or  Brunner*8\  glands^  are  small  flat- 
tened granular  bodies,  compared  collectively  by  Von  Brunn 
to  a  second  pancreas.  They  resemble  in  structure  the 
small  salivary  glands  so  abundant  beneath  the  mucous 
membrane  of  the  mouth  and  lips ;  and,  like  them,  they 
open  upon  the  surface  by  minute  secretory  ducts. 

Besides  the  mucous  follicles  and  glands,  there  are  a 
considerable  number  of  small  lengthened  follicles  em- 
bedded in  the  mucous  membrane  of  the  stomach,  which 
jbecrete  the  gastric  juice  —  the  gastric  follicles. 

^  John  Conrad  Peyer,  an  anatomist  of  Schaffhausen,  in  Switzer- 
Iftod.  His  essaj,  <'  De  Glandulis  Intestinorum/*  was  publi^ibed  in 
fe77. 

.-t-  John  Conrad  von  Bnmn:  «  Glandulfls  Duodeni  seu  JE^ncreas 
Secundfuriam,'*  1715. 
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Muscular  coat. — The  muscular  coat  of  the  pharynx 
consists  of  five  pairs  of  muscles,  which  are  described  at 
page  22^* 

The  muscular  coat  of  the  rest  of  the  alimentary  canal 
is  composed  of  two  planes  of  fibres,  an  external^  hngUu" 
dinal  and  an  internal,  circular. 

The  (Esophagus  is  very  muscular ;  its  longitudinal 
fibres  are  continuous  above  with  the  pharynx,  and  are 
attached  in  front  to  the  ridge  on  the  cricoid  cartilage. 
Below,  both  sets  of  fibres  are  continued  upon  the 
stomach. 

On  the  Stomach  there  is  a  distortion  of  the  longitudinal 
fibres  in  consequence  of  the  expansion  of  its  great  end, 
which  gives  rise  to  a  new  order  of  muscular  fibres,  the 
oblique.  The  lonffitudinal  are  most  apparent  along  the 
lesser  curve,  the  oblique  at  the  great  end  of  the  stomach, 
and  the  circular  at  the  lesser  end.  At  the  pylorus  the 
circular  fibres  produce  a  constriction,  which^  with  a  spiral 
fold  of  mucous  membrane,  forms  the  pyloric  valve. 

The  Small  intestine  is  provided  with  both  layers, 
equally  distributed  over  the  whole  surface.  At  the  ter- 
mination of  the  ileum  the  circular  fibres  are  continued 
into  the  two  folds  of  the  ilio-coecal  valve,  while  the  lon- 
gitudinal fibres  pass  onwards  to  the  large  intestine. 

In  the  CcBcum  and  colon  these  longitudinal  fibres  are 
collected  into  three  bands,  which,  being  shorter  than  the 
intestine,  give  it  the  puckered  and  sacculated  appearance 
which  is  characteristic  of  the  large  intestine.  The  cir- 
cular fibres  are  very  thin. 

In  the  Rectum  the  three  longitudinal  bands  spread  out 
and  form  a  thick  and  very  muscular,  longitudinal  layer. 
There  are  no  circular  fibres  :  they  appear  to  have  slipped 
downwards  to  the  lower  end  of  the  intestine,  and  to  have 
formed  there  a  thick  muscular  ring,  the  internal  sphincter 
ani. 

Serous  coat. — The  pharynx  and  oesophagus  have  no 
other  external  covering  than  a  layer  of  condensed  cellular 
tissue. 

The  alimentary  canal  within  the  abdomen  has  a  serous 
layer,  derived  from  the  peritoneum « 

The  Stomach  is  completely  surrounded  by  the  perito^ 
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neum.  The^r^  or  Mique  portion  of  ike  duodetmm  is  also 
completely  included  by  the  serous  membrane.  The  de* 
9C€7idinff portion  has  merely  a  partial  covering  on  its  ante, 
rior  surface.  The  transverse  portion  is  also  behind  the 
peritoneum,  being  situated  between  the  two  layers  o£  the 
transverse  meso-colon,  and  has  but  a  partial  covering. 

The  rest  of  the  small  intestines  are  completely  invested 
by  it.  The  ccecum  and  commencement  of  the  colon  have 
the  serous  membrane  only  on  their  anterior  sur&ce:  to  the 
rest  of  the  colon  it  forms  a  complete  covering. 

The  upper  third  of  the  rectum  is  completely  enclosed 
by  the  peritoneum  ;  the  middle  third  has  only  an  anterior 
covering,  and  the  inferior  third  none  whatsoever. 

The  expression  complete  covering,  in  the  above  descrip- 
tion, must  be  received  with  limitation.  No  peritoneal 
investment  can  be  perfectly  complete,  as  a  certain  space 
must  necessarily  be  lefl  uncovered  in  every  viscus  for  the 
entrance  and  exit  of  vessels.  This  spot  corresponds  with 
the  point  of  reflection  of  the  serous  membrane. 

Vessels  and  Nerves. — The  Arteries  of  the  alimentary 
canal,  as  they  supply  the  tube  from  above  downwards,  are 
the  ascending  pharyngeal,  superior  thyroid,  and  inferior 
thyroid  in  the  neck ;  oesophageal  in  the  thorax ;  gastric, 
hepatic,  splenic,  superior  and  inferior  mesenteric  in  the 
abdomen  ;  and  inferior  mesenteric,  iliac,  and  internal  pudic 
in  the  pelvis. 

The  Veins  from  the  abdominal  alimentary  canal  unite 
to  form  the  vena  portae. 

The  LympJiotics  open  into  the  receptaculum  chyli. 

The  Nerves  of  the  pharynx  and  oesophagus  are  derived 
from  the  glosso-pharyngeal,  pneumogastric,  and  sym. 
pathetic. 

The  nerves  of  the  stomach  are  the  pneumogastric  and 
sympathetic  branches  from  the  solar  plexus  ;  and  those  of 
the  intestinal  canal  are  the  superior  and  inferior  mesenteric 
and  hypo -gastric  plexuses.  The  extremity  of  the  rectum 
is  supplied  by  the  coccygeal  nerves  from  the  spinal 
cord. 

Dissection*  —  The  student  should  now  raise  the  transverse  colon, 
and  pin  it  upwards  upon  the  chest.  He  should  then  draw  the  whole 
of  the  small  intestines  oyer  to  the  lefl  side.     Then  let  him  dissect  the 
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the  left  mesocolon,  to  the  left  iliac  fossa^  where  it  divides 
into  three  branches :  — 

Colica  sinistray 

Sigmoideae, 

Superior  haemorrhoidal. 

'The  Colica  sinistra  is  distributed  to  the  descending 
colon,  and  ascends  to  inosculate  with  the  colica  media. 
This  is  the  largest  arterial  inosculation  in  the  body. 
.  The  Sigmoidem  are  several  branches  which  are  distri- 
buted to  the  sigmoid  flexure  of  the  descending  colom 
They  form  arches^  and  inosculate  above  with  the  colica 
sinistra,  and  below  with  the  superior  haemorrhoidal  artery* 

The  Superior  hemorrhoidal  artery  descends  along  the 
meso-rectum,  to  .the  upper  part  of  the  rectum,  to  which 
it  is  distributed,  anastomosing  with  the  middle  haemor* 
rhoidal  branches  of  the  internal  pudic 

The  Inferior  mesenteric  vein  is  formed  by  the  con* 
vergence  of  branches  returning  the  blood  along  the  course 
of  the  artery,  and  terminates  behind  the  pancreas  in  the 
portal  vein. 

The  Lymphatics  pass  inwards  to  the  numerous  glandti 
situated  along  the  course  of  the  aorta. 

The  Inferior  mesenteric  plexus  accompanies,  with 
its  filaments,  all  the  branches  of  the  artery.  It  is  derived 
from  the  solar  and  aortic  plexuses. 

IHsseetion,  —  The  large  intestines  should  now  be  removed  alto> 
geiher,  and  a  ligature  placed  around  the  upper  part  of  the  rectunk 
The  student  should  then  pin  up  the  liver  and  inflate  the  duodenum 
and  stomach  with  a  small  quantity  of  air.  The  blowpipe  may  be 
inserted  for  this  purpose  into  the  upper  part  of  the  jejunum,  which 
was  left  on  the  removal  of  the  small  intestines.  Next  remove  the 
middle  portion  of  the  lesser  omentum,  and  feel  for  the  coeliac  axis.  The 
branches  of  the  cceliac  axis  should  then  be  dissected  and  followed  to 
their  distribution.  It  would  be  well  to  avoid  disturbing  the  coeliac 
aiis  itself  at  present,  as  it  is  surrounded  by  the  solar  plexus,  which 
must  be  afterwards  examined. 

The  Cceliac  axis  is  the  first  single  trunk  given  off  by 
the  abdominal  aorta;  it  is  very  short,  and  divides  into 
three  large  arteries,  the  gastric^  hepatic,  and  splenic. 

The  Gastric  artsry  (coronaria  ventriculi)  ascends 
between  the  two  layers  of  lesser  omentum  to  the  cardiac 
orifice  of  the  stomach,  then  runs  along  the  lesser  curya- 
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ture  to  the  pylorus,  where  it  inosculates  with  the  pyloric 
brdnch  of  the  hepatic.  It  is  distributed  to  the  lower  end 
of  the  cesophagusy  and  the  lesser  curve  of  the  stomach. 

The  Hepatic  artery  curves  forwards  and  ascends 
along  the  right  border  of  the  lesser  omentum  to  the  liver, 
where  it  divides  into  two  branches  (right  and  left)  which 
enter  the  transverse  fissure,  and  are  distributed  to  the 
right  and  left  lobes. 

The  branches  of  the  hepatic  artery  are  the 

Pyloric. 

Gastro-duod.nalis   { gl^^S^SuldenS 
Cystic. 

The  Pyloric  branch  is  distributed  to  the  pylorus  and 
lesser  curve  of  the  stomach,  and  inosculates  with  the 
gastric. 

The  Gastro-duodenaUs  descends  behind  the  pylorus, 
and  divides  into  two  branches,  the  gastro-epiploica  dextra 
and  pancreaHco-dtwdenalis.  The  ffastro-epiphica  dextra 
runs  along  the  great  curve  of  the  stomach,  and  inoscu- 
lates at  about  its  middle  with  the  gastro-epiploica  sinistra, 
a  branch  of  the  splenic  artery.  It  supplies  the  great 
curve  of  the  stomach,  and  the  great  omentum,  hence  the 
derivation  of  its  name.  The  pancreatico-ditodenalis  curves 
along  the  fixed  border  of  the  duodenum,  and  is  distributed 
to  it  and  to  the  head  of  the  pancreas :  it  anastomoses 
with  the  first  jejunal  branch  of  the  superior  mesenteric 
artery. 

The  Cystic  is  a  small  branch  distributed  between  the 
coats  of  the  gall  bladder. 

The  Splenic  artery  passes  outwards  along  the  upper 
border  of  the  pancreas  to  the  spleen,  where  it  divides 
into  five  or  six  large  branches,  which  are  distributed  to 
that  organ.  It  usually  makes  several  serpentine  bends  in 
its  course,  and  sometimes  a  complete  circular  curve  upon 
itself.    Its  branches  are,  — 

Pancreaticae  parvae, 
Pancreatica  magna, 
Vasa  brevia, 
Gastro-epiploica  sinistra. 

The  Pcmcreaticce  parva  are  small  nutrient  branches 
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the  left  mesoeolon,  to  the  left  iliac  fossa»  where  it  divides 
into  three  branches :  — 

Colica  sinistra, 

Sigmoide^, 

Superior  hsemorrhoidal. 

'The  Colica  sinistra  is  distributed  to  the  descending 
colon,  and  ascends  to  inosculate  with  the  colica  media. 
This  is  the  largest  arterial  inosculation  in  the  body. 
.  The  SignundetB  are  several  branches  which  are  distri- 
buted to  the  sigmoid  flexure  of  the  descending  colon. 
They  form  arches^  and  inosculate  above  with  the  colica 
sinistra,  and  below  with  the  superior  hemorrhoidal  artery. 

The  Superior  hiemorrhoidal  artery  descends  along  the 
meso-rectum,  to  .the  upper  part  of  the  rectum,  to  which 
it  is  distributed,  anastomosing  with  the  middle  hsemor- 
rhoidal branches  of  the  internal  pudic 

The  Inferior  mesenteric  vein  is  formed  by  the  con- 
vergence of  branches  returning  the  blood  along  the  course 
of  the  artery,  and  terminates  behind  the  pancreas  in  the 
portal  veb. 

The  Lymphatics  pass  inwards  to  the  numerous  glands 
situated  along  the  course  of  the  aorta. 

The  Inferior  mesenteric  plexus  accompanies,  with 
its  filaments,  all  the  branches  of  the  artery.  It  is  derived 
from  the  solar  and  aortic  plexuses. 

Dissection,  —  The  large  intestines  should  now  be  removed  alto^ 
gether,  and  a  ligature  placed  around  the  upper  part  of  the  rectum. 
The  student  should  then  pin  up  the  liver  and  inflate  the  duodenum 
and  stomach  with  a  small  quantity  of  air.  The  blowpipe  may  be 
inserted  for  this  purpose  into  the  upper  part  of  the  jejunum,  which 
was  left  on  the  removal  of  the  small  intestines.  Next  remove  the 
middle  portion  of  the  lesser  omentum,  and  feel  for  the  coeliac  axis.  The 
branches  of  the  coeliac  axis  should  then  be  dissected  and  followed  to 
their  distribution.  It  would  be  well  to  avoid  disturbing  the  coeliac 
axis  itself  at  present,  as  it  is  surrounded  by  the  solar  plexus,  which 
must  be  afterwards  examined. 

The  CcELiAc  AXIS  is  the  first  single  trunk  given  off  by 
the  abdominal  aorta;  it  is  very  short,  and  divides  into 
three  large  arteries,  the  gastric,  hepatic,  and  splenic. 

The  Gastric  artery  (coronaria  ventriculi)  ascends 
between  the  two  layers  of  lesser  omentum  to  the  cardiac 
orifice  of  the  stomach,  then  runs  along  the  lesser  curva^ 
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ture  to  the  pylorus,  where  it  inosculates  with  the  pyloric 
branch  of  the  hepatic.  It  is  distributed  to  the  lower  end 
of  the  oesophagus,  and  the  lesser  curve  of  the  stomach. 

The  Hepatjc  artery  curves  forwards  and  ascends 
along  the  right  border  of  the  lesser  omentum  to  the  liver, 
where  it  divides  into  two  branches  (right  and  left)  which 
enter  the  transverse  fissure,  and  are  distributed  to  the 
right  and  left  lobes. 

The  branches  of  the  hepatic  artery  are  the 

Pyloric. 

^     .      J     J      1.      f  Gastro-epiploica  dextra, 

Gastro-duodenalis   |  PancreaticLduodenalis. 

"*         Cystic. 

The  Pyloric  branch  is  distributed  to  the  pylorus  and 
lesser  curve  of  the  stomach,  and  inosculates  with  the 
gastric. 

The  Gagtro-duodenaUs  descends  behind  the  pylorus, 
and  divides  into  two  branches,  the  gastr(hepiploica  dextra 
and  pancreatico-duodenalts.  The  gastro-^ploica  dextra 
runs  along  the  great  curve  of  the  stomach,  and  inoscu- 
lates at  about  its  middle  with  the  gastro-epiploica  sinistra, 
a  branch  of  the  splenic  artery.  It  supplies  the  great 
curve  of  the  stomach,  and  the  great  omentum,  hence  the 
derivation  of  its  name.  The  pancreatico-duodenalis  curves 
along  the  fixed  border  of  the  duodenum,  and  is  distributed 
to  it  and  to  the  head  of  the  pancreas :  it  anastomoses 
with  the  first  jejunal  branch  of  the  superior  mesenteric 
artery. 

The  Ct/sHc  is  a  small  branch  distributed  between  the 
coats  of  the  gall  bladder. 

The  Splenic  artery  passes  outwards  along  the  upper 
border  of  the  pancreas  to  the  spleen,  where  it  divides 
into  five  or  six  large  branches,  which  are  distributed  to 
that  organ.  It  usually  makes  several  serpentine  bends  in 
its  course,  and  sometimes  a  complete  circular  curve  upon 
itself.    Its  branches  are,  — 

Pancreaticae  parvs, 
Pancreatica  magna, 
Vasa  brevia, 
Gastro-epiploica  sinistra. 

The  PancreatictB  parvue  are  small  nutrient  branches 


distributed  to  the  pancreas,  as  the  splejiic.  artery  ;.run» 
along  its  upper  border.  One  of  these,  larger  tlian  the 
rest,  follows  the  course  of  the  pancreatic  duct,  and  is 
called  pancreatica  magna. 

The  V<ua  hrema  are  several  small  branches  distributed 
to  the  great  end  of  the  stomach. 

The  Gastro^ipipUADa  sinistra  runs  forwards  from  left  to 
right  along  the  great  curve  of  the  stomach,  and  inoscu. 
lates  with  the  gastro-epiploica  dextra.  It  is  distributed 
tb  tlie  greater  curve  of  the  stomach  and  great  omentum. 

The  Gastric  and  splenic  veins  terminate  in  the  portal 
vein,  and  the  h^xUic  veins  in  the  vena  cava. 

Each  of  the  arteries  is  accompanied  by  a  corresponding 
plexus  of  nerves  derived  from  the  solar  plexus  ;  they  are 
the  gastricy  hepaiic^  and  ^lemc  plexuses. 

The  relations  of  the  vessels  situated  in  the  right  border  of  the  leaser 
omentum  should  now  be  examined  more  particularly.  The  hepatic 
arttty  will  be  found  to  the  left,  the  ductus  communis  choledocbus  to 
the  right,  and  the  portal  vein  behind  and  between  them.  The  stodeiit 
will  also  perceive  very  distinctly  how  the  lower  boundary  of  the 
foramen  of  Winslow  is  formed  by  the  hepatic  artery. 

The  Ductus  communis  choledochus  is  formed  by  the 
junction  of  the  hepatic  with  the  cystic  duct.  It  descends 
along  the  right  margin  of  the  lesser  omentum,  and  behind 
the  descending  duodenum  to  its  inner  border.  It  termi- 
nates with  the  pancreatic  duct,  near  the  inferior  angle  of 
the  duodenum^  after  running  for  some  distance  obliquely 
between  the  muscular  and  mucous  coats  of  tlie  intestine. 
J(ist  before  its  termination  it  is  considerably  constricted. 
Its  entrance  upon  the  inner  surface  of  the  intestine  is 
marked  by  a  small  elevated  papilla. 

'  The  Liver  may  now  be  removed  from  the  abdomen  and  examined 
separately.     To  effect  this  object  it  will  be  necessary  to  cut  through 
the  foUs  of  peritoneum  which  are  connected  with  its  upper  surface, 
and  the  hepatic  artery,  ductus  communis  choledochus,  portal  vetn,. 
and  vena  cava  from  below. 

~  The  LiV£R  is  situated  in  tlie  right  hypochondriac  r^on, 
and  extends  across  the  epigastrium  into  the  left  hypo* 
dioodrium.  It  presents  a  narrow  thin  border  anieriorl^ 
which  corresponds  with  the  margin  of  the  thorax,  and  a 
roftmded  border  posteriorly ^  which  rests  agahist  the  dia- 
phragm.    Superierly  it  is  convex,  and  infertorlif  concave. 


LOBES. — '  VISSUHES.  SSS 

It  is  divided  into  Jtve  lobes,  two  prfnapaf  apd^tburee  miupir^^ 

lobes ;  they  are  the  .     ,?  \  "^    .^.^ 

Right  lobe,  '     ,.  ;"^ 

Lea  lobe,  '    ^    "'}^ 

Lobulus  quadratas,  -   '  f^' 

— —  Spigelii,  "  ^ 

■'  ■           caudatus.  '  -'^ 


The  lobes  are  separated  from  each  other  by  ^finurt$^  q£^ 
which  there  are  also  y?ve,  viz^  the 

Longitudinal  fissure, 

Fissure  for  the  ductus  venosus,  *  ' 

Transverse  fissure, 

t'issure  for  the  gali  bladder, 

Fissure  for  the  vena  cava. 

The  Right  and  Left  lobes  are  separated  by  the  longttii-F 
dinal  fissure,  and  in  front  by  the  notch  which  lodges  the 
FiMind  ligament.     The  right  is  much  larger  than  the  left, 
and  presents  the  subdivisions  which  give  rise  to  the  minor 
lobes. 

The  Lobultis  quadratus  is  bounded  in  frofU  by  the  free 
border  of  the  liver,  and,  behind^  by  the  transverse  fissure ; 
to  the  right  by  the  gall  bladder,  and  to  the  left  by  the 
I<»gitudinal  fissure. 

The  LobvhAs  Spigelii  *  is  a  small  triangular  lobe,  which 
Is  bounded  in  front  by  the  transverse  fissure,  and  on  the 
sides  by  the  fissures  for  the  ductus  venosus  and  vena  cava. 

The  Lobulus  caadaius  is  a  small  tail-like  appendage  to 
the  lobulus  Spigelii,  from  which  it  runs  outwards  like  a' 
crest  into  the  right  lobe.  In  some  livers  it  is  extremdy 
well  marked,  in  others  it  is  small  and  ill  defined. 

The  Longitudinal  Jissure  runs  from  before  backwards, 
commencing  at  a  deep  notch  in  the  anterior  border  of 
the  liver.  At  about  half  way  between  the  anterior  and 
posterior  borders,  it  is  joined  by  the  transverse  fissure 
which  originates  in  the  right  lobe.  The  continuation  of 
the  longitudimil  fissure  backwards,  from  the  extremity  of 

*  Adrun  Spifel,  a  Belgian  pbyftidaii,  profeasor  at  Padua  after 
Casserius  in  1616.  He  assigned  considerable  importance  to  tbia  Uttlft 
lobc^  but  it  was  described  by  Sylvius  full  sixty  yean  before  bixn« 
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the  transverse  fissure  to  the  posterior  border  of  the  liver, 
is  the  fissure  for  the  ductus  venosus. 

The  Fissure  for  the  gaU  bladder  is  simply  the  depression 
in  which  that  organ  is  lodged,  and  the  fissure  for  the  vena 
cava  a  deep  notch,  sometimes  a  short  tunnel  in  the 
posterior  rounded  border  of  the  liver  through  which  the 
vessel  passes. 

Upon  the  upper  or  convex  surface  of  the  liver  are  seen 
its  ligaments  :  these  are,  the 

Two  lateral, 
Longitudinal, 
Coronary, 
Round. 

The  two  IxOeralUgamenis  are  formed  by  the  two  layers 
of  peritoneum,  which  pass  from  the  under  surface  of  the 
diaphragm  to  the  liver.  They  correspond  with  the  two 
lobes ;  one  being  the  rigkty  the  other  the  left  lateral  liga- 
ment. 

The  Longitudinal  ligament  (broad,  ligamentum  sus- 
pensorium  hepatis)  is  an  antero-posterior  fold  of  peri* 
toneum,  extending  from  the. notch  on  the  anterior  border 
of  the  liver  to  the  junction  of  the  lateral  ligaments. 

At  the  union  of  the  longitudinal  ligament  with  the  two 
lateral,  a  triangular  space  is  lefl  which  is  uncovered  by 
peritoneum,  and  where  the  diaphragm  is  in  contact  with 
the  substance  of  the  liver.  The  peritoneum  around  thi^ 
space  forms  a  kind  of  corona,  hence  it  is  called  coronary 
ligament. 

The  Round  ligament  is  a  fibrous  cord,  situated  between 
the  two  layers  of  peritoneum  in  the  anterior  border  of  the 
broad  ligament.  It  may  be  traced  from  the  umbilicus  to 
the  notch  in  the  anterior  border  of  the  liver,  and  through 
the  longitudinal  fissure  to  the  vena  cava.  It  is  the  re- 
mains of  the  umbilical  vein  of  the  fcetus. 

The  vessels  entering  into  the  structure  of  the  liver  are 
alsoj^rc  in  number  :  they  are,  the 

Hepatic  artery, 
Portal  vein. 
Hepatic  veins, 
Hepatic  ducts, 
Lymphatics^ 
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The  HepaUo  artery  and  Portal  vein  enter  the  liver  at 
the  transverse  fissure  ;  from  which  point  the  branches  of 
the  portal  vein  spread  out  to  every  part  of  the  liver,  so 
that  their  direction  is  from  below  upwards. 

The  Hepatic  veins  commence  at  the  circumference  of 
the  liver,  and  proceed  from  before  backwards,  to  open  into 
the  vena  cava  upon  its  posterior  border.  Hence  the 
branches  of  the  two  veins  cross  each  other  in  their 
course. 

The  portal  vein  is  accompanied  to  its  ultimate  divisions 
by  a  loose  cellular  tissue,  the  capsule  of  Glisson,  which 
surrounds  it  in  the  right  border  of  the  lesser  omentum. 
This  capsule,  by  establishing  only  a  loose  connection 
between  the  vessels  and  the  substance  of  the  liver, 
permits  the  veins  to  contract  upon  themselves,  when 
emptied  of  their  blood.  The  branches  of  the  hepatic 
veins,  on  the  contrary,  are  closely  united  by  the  circum- 
ference of  their  cylinders  to  the  substance  of  the  liver, 
hence  they  are  unable  to  contract*  The  student  will, 
therefore,  easily  distinguish  between  the  openings  of  the 
two  veins  in  a  section  of  the  organ :  the  branches  of  the 
portal  vein  will  be  found  coUapsedy  and  those  of  the 
hepatic  veins  widely  open.  Again,  in  company  with  the 
portal  vein,  he  will  observe  the  hepatic  artery  and  ducts, 
while  the  hepatic  veins  are  solitary. 

Vessels  and  nerves.  —  The  liver  is  supplied  with 
the  hepatic  artery  for  nutrition ;  the  portal  vein  for  secre- 
tion ;  and  the  hepatic  veins  to  convey  to  the  inferior  cava 
the  residual  blood.  The  smaller  hq!>atic  ducts  unite  to 
form  a  single  duct  for  each  of  the  two  principal  lobes,  and 
these  again  form,  by  their  union,  the  common  hepatic 
duct. 

The  Lymphatics  are  variously  distributed  :  those  of  the 
convex  surface  proceed  upwards  through  the  anterior 
mediastinum  to  the  glands  about  the  heart,  and  those 
from  the  concave  surface  pass  backwards  to  the  recepta- 
culura  chyli. 

The  Nerves  of  the  liver  are  the  filaments  of  the  hepatic 
plexus,  derived  from  the  solar  plexus. 

The  Gall-bladder  is  of  a  pyriform  shape,  and  is 
k>dged  in  a  fissure  on  the  under  surface  of  the  right  lobe* 


S86  musassAU^i  iftaxjODOHSir  air  rm^ 

The  «p«  ir  dlfteecied' iipwards^  and  tli«  fVitid»s  projects 
glightly  bei^ond  the  narrow  free  border  of  the  Ihrer. 
/  It  has  three  coats,  an  internal  mucatUy  middle  Jibraus^ 
^Skii  ^xti^naly  A  partial  iavestment  oiperUomuuu 

I  liM  j&tiirMi/>  or  fliifoottf  eem^  presents  a  bettittifiilly 
#etioQlat€d  structure  in  the  interior  of  the  bladder,  andnt 
its  ned:  fbrms  a  spiral  valve.  It  is  continuous  through 
the  hepatic  duct  with  the  mucous  membrane  lining  all 
the  ducta  of  the  liver,  and  through  the  ductus  communis 
chttledochusi  with  the  mucous  membrane  of  the  alime&ttry 
anal. 

'  The  JFibroKS  membrane  is  a  thin,  but  strong  layer, 
fbrmed  by  an  interlacement  of  tendinous  fibres,  it  is 
connected  on  the  one  side  with  the  liver,  and  on  the 
other  wkh  the  peritoneum. 

The  Pwiioneal  coat  is  a  {Sartial  covering,  investing  0iiiy 
that  side  of  the  bladder  which  is  unattached.  It  series 
to  bind  down  the  gall-bladder,  and  keep  it  in  its  place. 

The  excretory  duct  of  the  gall-bladder  is  the  cystic, 
which  unites  with  the  hepatic  to  form  the  ductus  €om* 
timnis  ekoiedochus.  It  is  by  the  latter  that  the  bile  is 
conveyed  into  the  duodenum. 

Structure  and  Minute  AnaJUmy  of  the  Liver ^  acoordmg  to 

Mr.  Kieman. 

The  Liver  is  composed  of  Mmfet,  of  a  connecting  mediiim  caUed 
GUston*s  capnde^  of  the  ramifications  of  the  portal  vein,  hqpoHc  duett, 
hepatic  artery,  hepatic  veins,  fymphatics,  and  nerves,  and  is  enclosed 
and  reUuned  in  its  proper  situation  by  the  peritoneum.  We  sbalt 
describe  each  of  these  structures  singly,  foUowing  rigidly  the  dis- 
coveries of  Mr.  Kieman. 

1st.  The  LoBVLKs  are  small  granular  bodies  of  an  irregular  form, 
and  presenting  a  number  of  rounded  projecting  processes  upon  their 
turface.  When  divided  longitudinally  {fg,  44.  2.)  they  have  « 
foliated  appearance,  and  transversely  {Jig,  43.  1.)  a  polygonal  outline 
wiUi  sharp  or  rounded  angles,  according  to  the  smaller  or  greater 
quantity  of  GUsson's  capsule  contained  in  the  liver.  The  btae 
(Jtgf  44.  4.)  of  each  lobule  is  flattened  and  rests  upon  an  hepatic  vein, 
which  is  thence  named  sublobular.  The  rest  of  the  surfsce  of  -the 
lobule  is  called  capsular,  and  is  enclosed  in  a  cellular  sheath  derived 
fhrni  Olisson's  capsule.  This  cellular  sheath  separates  eadi  lobule 
flrom  those  surrounding  it,  and  the  interval  in  which  it  is  contained  is 
caUed  the  interglobular  Jissure  (fg.  44.  6,Jig.  43.  3.).  At  the  angle 
formed  by  the  apposition  of  several  lobules,  the  inter-lobular  flasuie 


dilutes  ioiOA  fiflQii^  sp^oe  of,  » tclftqguUir  of,4Vf4figrigii|an;%|iriQ  t^^HS 
is  the  inter-lofnilflr  apace  (fig,  43,  13.)  In  the.  f entjre,  pf.  |^c^  ^^9^)^ 
is  situated  »  small  vein  (^.  4S.  2.  ^.  44.  3.},  the  liitfa-l^bi^ar^ 
tirMch  inins  in  the  longitudinal  direction  of  the  Ic^ule,  aiicl'^piilses 
throuffh  the  <;entre  of  its  base  to  terminaite  fn  the  iii^li]Aful«^y^i«£MI 
thus  Unas  ft  prine%)ftl  bond  of  connectioii  bet^v«en  tte  Mtdle  aniai  the 
Teio*  The  iatra^lobular  vein  invariably  corresponds  witli  )tii^.f(piniit9f 
the  lobule :  it  is  composed  of  a  central  Tessel>  and  of  from.  fo|u:.  ff)  i^^ 
or  eight  smaller  vessels,  which  terminate  in  the  central  vessel.  Itia 
central  vessel  represents  the  centre  of  the  lobuIe>  and  the  smallea*  veV 
ifels  the  number  of  processes  which  are  developed  upon  its  surftice.  '  '  ^ 
i  There  is  a  slight  variety  of  ^/bfn  between  the  lobules' of  ^thft'iemidft 
and  those  of  the  surface ;  the  former  are  more  angular,  from,  benign 
c9Daivressed  by  the  surrounding  substance ;  the  latter  haye  the  outline 
mora  rounded,  and  appear  larger  from  being  placed  obliquely  on  t^ei, 
hepatic  veins  which  pass  nearly  parallel  with  the  upper  and  h>wer 
siitfaces  of  the  liver  to  terminate  at  its  posterior  border.  '*  The  ttM 
of  the  lobules  bears  no  relation  to  the  arrangement  of  thee  ducts,  cbft' 
fafea»>  of  each  lobule  being  always  correspondent  to  the  bram;bes  oflthe 
iotnulobular  hepatic  vein  occupying  the  centre  of  the  lobule. ** 

'*  Each  lobule  is  composed  of  a  plexus  of  biliary  ducts,  of  a  veqou^ 
plexus  formed  by  branches  of  the  portal  vein,  of  a  branch  of  au  he- 
patic  vein,  and  of  minute  arteries ;  nerves  and  absorbents,  it  is  to  be 
presumed,  also  enter  into  their  formation,  but  cannot  be  traced  inCfr 
tbem.'*  <*  Examined  with  the  microscope,  a  lobule  is  apparently  con** 
posed  of  numerous  minute  bodies  of  a  yellowish  colour,  and  of  various 
forms,  connected  with  each  other  by  vessels.  These  minute  bodies 
are  the  acini  of  Malpighi.'*  "  If  an  uninjected  lobule  be  examined 
and  contrasted  with  an  injected  lobule,  it  will  be  found  that  the  aani 
of  Malpighi  in  the  former  are  identical  with  the  injected  lobular 
biliary  plexus  in  the  latter,  and  the  blood-vessels  in  both  will  be  easily 
ctistinguished  from  the  ducts." 

Gusson's  cafsulk  is  the  cellular  tissue  which  envelops  the  hepatio 
▼essels  in  the  right  border  of  the  lesser  omentum,  and  accompanies 
them  through  the  transverse  fissure  to  their  ultimate  ramifications* 
It  forms  a  distinct  capsule  for  each  of  the  lobules,  and  is  continuous 
with  the  fibrous  layer  which  invests  the  entire  liver,  its  proper  capsule. 
But  <*  Glisson's  capsule,'*  observes  Mr.  Kiernan,  "  is  not  mere  cellulav 
tissue ;  it  is  to  the  liver  what  the  pia  mater  is  to  the  brain ;  it  is  « 
o^Uulo-vascular  membrane  in  which  the  vessels  divide  and  subdivide 
to  an  extreme  degree  of  minuteness ;  which  lines  the  portal  canals* 
fipTCT'^'Bg  sheaths  for  the  larger  vessels  contained  in  them,  and  a  web 
in. which  the  smaller  vessels  ramify;  which  enters  the inter-lobular 
fijKures,  and  with  the  vessels  forms  the  capsules  of  the  lobules,  an4 
which  finally  enters  the  lobules,  and  with  the  blood-vessels  expands 
itself  over  the  secreting  biliary  ducts.  Hence  arises  a  natural  division 
of  the  capsule  into  three  portions,  a  vaginal,  an  iiUer-lobtUar,  and  ^ 
lobuiar  portion,  '* 

The  Faginal  portion  encloses  the  portal  vein,  hepatic  duct,*  and 
artery  in  the  canals  through  which  they  ramify.     In  Uie  larger  canals 
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it  auiTounda  Ihe  leuels  completely,  but  In  the  smaller  it  la  situated  only 
to  that  ude  on  wluch  (he  duct  and  Artery  are  placed ;  the  oppoaitv 
tide  of  the  portal  lein  being  in  cliMe  contact  with  the  capsular  sur- 
tkcoof  the  lobules. 

The  Inter-IobulaT  portion  [arming  the  sfaeatbareach  of  the  lobules, 
and  occupying  ihe  inter.labular  fissures,  gives  support  to  the  lamifi- 
catioDs  of  tbe  portal  vein,  tKpatic  duclB,  and  artery,  pteTioudy  to  ttaeir 

The  Lobular  portion  accompanies  the  vessels  into  Ihe  Eubstance  c^ 
the  lobule. 

The  PoaTiLTEiHraiaiBeethn>ughtheli«er  in  canals  which  commence 
at  tbe  transTerse  fissure,  and  spread  Irom  belov  upward!  throughout 
the  entire  organ.  These  portal  canals  are  formed  by  tbe  capsular 
surfaces  of  tbe  lobules,  and  contain,  besides  the  vein,  a  duct  and  an 
artery.  The  branches  of  tbe  vein,  according  to  the  arrangement 
established  by  Mr.  Kieman,  are  divisible  into  those  which  are  given 
off  in  the  canals,  vaginal;  those  which  ramify  into  Ihe  inter-lobular 
fissurea,  inter-labular  ,-  and  Ihe  terminal  branches  which  are  distributed 
within  the  lobules,  lolmlar. 

The  trunks  of  tbe  portal  vein,  bepa^c  duct,  and  artery,  are  com- 
pletely surrounded  by  Glisson's  capsule  in  tlie  larger  canals ;  but  in 
the  smaller  ones  (j^.  43.)  the  capsule  (9.)  is  situatra  only  at  thatside 


No.  1.  Transversa  sections  of  the  lobules  of  tbe  liver.  2,  Intra- 
lobular hepatic  vnns  in  the  cmtres  of  the  lobules.  3.  Inter-lobular 
fissures,  in  which  ramify  branches  of  tlie  portal  vein,  hepatic  artery, 
and  hepatic  ducts.  4.  The  portal  vein,  from  which  pass  off  on  i^I 
sides  inter-lobular  vnns  (5.  S.)  which  ramity  in  tbe  inter-lotniUr 
fissures.     6.  The  hepatic  artery.     T.  The  hc^atk  duct.     8.  A  branch 
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on  which  the  duct  and  artery  are  placed,  the  yein  on  the  opposite  side 
of  its  cylinder  being  in  contact  with  capsular  surfaces  of  the  lobules. 
The  portal  vein  being  thus  separated  from  the  lobules,  all  around  in 
the  larger  canals,  and  for  one  third  of  its  cylinder  in  the  smaller, 
forms  a  plexus  which  ramifies  in  the  capsule  of  Glisson,  and  has  the 
effect  of  bringing  the  vein  in  relation  with  all  the  lobules  forming  the 
canal.  The  branches  of  the  vein  forming  this  plexus  which  extends 
throughout  the  whole  course  of  the  canals,  are  the  vaginal,  and  from 
the  plexus  are  given  off  the  inter-lobular  veins  opposite  each  inter- 
lobular space.  From  the  side  of  the  vein  which  is  in  contact  with  the 
lobules  in  the  smaller  canals,  the  inter-lobular  veins  are  given  off 
directly  to  the  inter-lobular  spaces,  no  vaginal  branches  or  plexus 
being  necessary.  If  the  smaller  portal  veins  be  laid  open,  the  outline 
of  the  lobules  bounded  by  the  inter-lobular  fissures  will  be  seen 
through  their  coats,  and  the  opening  of  a  venous  branch  will  be  ob- 
served to  correspond  with  each  irUer^lolnilar  space. 

"  The  IrUer-khidar  branches  (Jig,  43.  5.  5.)  of  the  portal  vein 
cover,  with  their  ramifications,  the  whole  external  surface  of  the 
lobules,  with  the  exception  of  their  bases,  and  of  those  extremities 
of  the  superficial  lobules  which  appear  on  the  surfaces  of  the  liver. 
The  freest  communications  take  place  between  these  vessels ;  when 
successfully  injected,  which  can  be  done  with  size  only,  the  inter- 
lobular fissures  in  which  they  are  contained,  whether  examined  on 
the  surfaces  of  the  liver  or  on  the  surface  of  a  section,  are  coloured 
-with  the  injection.  Mercury  thrown  into  a  large  branch  of  the 
portal  vdn  returns  by  other  large  branches.  This  communication 
takes  place  through  the  medium  of  the  inter-lobular  branches ;  for 
though  the  vaginal  branches  in  the  same  canal  anastomose  freely  with 
each  other,  yet  those  of  one  canal  communicate  with  those  of  another 
through  the  medium  of  the  intervening  inter-lobular  branches  alone. 
The  inter-lobular  veins  also  form  communications  between  the  lobular 
Teins  of  a  lobule  and  those  of  contiguous  lobules.  Hence  it  appears 
tbat  the  freest  anastomoses  exist  between  all  the  branches  of  the  portal 
vein,  and  that  the  inter-lobular  branches  form  the  medium  of  com* 
munication. 

"  When  the  portal  vein  is  imperfectly  injected,  and  the  venous 
circles,  formed  by  its  inter-lobular  branches  around  the  lobules,  are  not 
brought  into  view,  these  branches  are  seen  in  the  spacesp  and  three  or 
four  snudler  branches  are  seen  shooting  into  the  fissures  communi- 


from  each  of  the  three  vessels  seen  entering  one  of  the  inter- 
lobular fissures.  9.  The  cellular  tissue,  Glisson's  capsule,  by  which 
tbey  are  all  surrounded.  It  will  be  observed  that  the  boundaries  of 
the  canal  in  which  the  portal  vein  is  lodged,  are  formed  by  the  sides 
of  the  lobules  and  inter-lobular  fissures,  and  not  by  the  bases  of  the 
lobules,  as  are  those  of  the  sub-lobular  veins.  10.  A  lobule^  in  the 
state  of  "  passive  congestion,"  or  '*  hepatic  venous  congestion.**  1 1.  A 
lobule  in  the  state  of  portal  venous  congestion.  12.  The  patches  in^ 
dicating  the  existence  of  *'  active  congestion." 


S60  KIERKAN*8   RESEARCHES^ 

catiiig  with  the  ipacet.  These  are  the  stelUUed  vettels  of  aneftoansifc 
When  the  vesiels  are  well  injected  the  stellsD  are  all  continuous  with 
each  other,  and  the  yenous  circles  are  formed ;  the  stellated  appear- 
ance, therefore,  arises  from  the  incomplete  injection  of  the  vessels.'* 

The  Lobular  vam  form  a  plexus  within  each  lobule,  and  conveige 
from  the  circumference  to  the  centre  to  terminate  in  the  hepatic  veio. 
^  This  plexus  interposed  between  the  inter-lobular  portal  veins  and  the 
intnulobular  hepatic  vein,  constitutes  the  venous  part  of  the  lobule, 
and  may  be  called  the  lobular  venous  plexus.  The  circular,  ovoid,  and 
oblong  portions  of  the  biliary  plexus,  seen,"  by  means  of  a  microscope 
of  moderate  power,  '<  between  the  branches  of  the  venous  plexus,  are 
the  acini  of  Malpighi.  The  venous  branches  returning  the  blood 
from  the  coats  of  the  ducts,  and  from  the  vasa  vasorum  of  all  the 
vessels  in  the  liver,  terminate  in  the  portal  vein.  ** 

The  Hepatic  duct  (Jig.  43.  7.)  enters  the  liver  by  the  transverse 
fissure,  and  accompanies  the  portal  vein  and  hepatic  artery  through- 
out all  the  ramifications  of  the  portal  canals,  and  through  the  inter- 
Icrfiular  fissures,  to  the  substance  of  the  lobules,  wherein  it  terminates 
by  forming  the  lobular  biliary  plexus.  Hence,  the  division  which  Mr. 
Kiernan  has  established  for  the  portal  vein,  hepatic  artery,  and  Glis- 
son*s  capsule,  is  equally  applicable  to  the  duct,  viz.  va^ndlf  inters 
lobular,  and  lobular. 

The  Vernal  branches  arise^  from  the  principal  ducts,  nearly  at  right 
angles,and  passing^transversely  across  the  capsule,  divide  into  numerous 
branches,  which  form  the  vaginal  plexus.  The  branches  of  the  plexus 
run  in  the  direction  of  the  fissures,  so  as  to  form  a  net- work  of  vessels, 
corre^wnding  in  form  to  the  fissures  upon  which  they  lie.  From 
tins,  net- work  of  ducts  both  lobular  and  inter-lobular  branches  arise ; 
*<  the  former  enter  the  lobules  on  the  parietes  of  the  canals ;  the  latter 
leave  the  canals  at  the  spaces,  to  ramify  between  the  lobules.** 

*'  The  transverse  branches,  and  those  which  arise  immediately  from 
them,  do  not  anastomose  with  each  other,  but  the  smaller  branches 
sometimes  appear  to  do  so ;  I  cannot,  however,  from  dissection, 
afilrm  that  they  do,  for  those  which  appear  to  anastomose  are  exceed- 
ingly small  vessels,  and  meet  each  other  at  the  spaces,  hence  it  is 
difficult  to  ascertain  whether  they  really  anastomose,  or  enter  the  spaces 
together  without  anastomosing.*' 

The  IfUer'lobviar  ducts  ramify  with  branches  of  the  portal  vein  and 
hepatic  artery,  upon  the  capsules  of  the  lobules  in  the  inter-lobular 
fissures.  Tliey  communicate  veir  freely  with  each  other,  so  that  in- 
jection thrown  into  the  hepatic  duct  of  the  left  side  will  return  by 
that  of  the  right. 

The  Lobular  ducts  enter  the  substance  of  the  lobules,  and  form  a 
plexus,  the  lobular  biHary,  of  which  the  lobule  is  principally  com> 
posed.  They  terminate  in  ccecal  extremities,  as  do  other  glands, 
and  form  the  true  glandular  portion  of  the  lobule. 

**  The  coats  of  the  ducts  are  highly  vascular :  the  ruge  on  their  in- 
ternal surface,  and  those  on  the  internal  surface  of  the  gall-bladder 
are  formed  by  the  ramifications  of  the  larger  blood-vessels,  arteries  aa 
well  as  veins,  covered  by  the  mucous  membrane.     This  membrane  i& 
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8todded'w7th  vascular  papillae ;  and  to  the  rupture  of  the  delicate  vesfcis 
ibrming  these  papitls  is  to  be  attributed  the  facility  with  which  So»m<-' 
mering  ahd  other  anatomists  injected  the  ducts  from  the  arteries  an^ 
veins,  and  not  to  any  direct  communication  between  the  vessels  and 
tile  ducts.*'  The  venous  blood  is  returned  from  the  ducts  into  the 
portal  vein. 

-  •*  From  their  extreme  vascularity  alone  we  might  infer,  that  the 
duets  serve  another  purpose  besides  that  of  the  conveyanee  of  bile ; 
-ami  1^1  anatomists  are  acquainted  with  the  muciparous  follicles  of  the 
living  membrane  of  their  larger  branches ;  in  the  smaller  brandies 
tile  existence  of  the  follicles  has  been  denied.  In  the  former  tliey  are 
Irr^ularly  distributed  over  the  sur&ce ;  in  the  latter  they  are  closely 
an^nged  in  two  longitudinal  lines,  occupying  opposite  sides  of  the 
ducts ;  and  arranged  in  this  manner  they  will  be  found  in  the  smallest 
duct  that  can  be  examined.** 

The  Hepatic  artcrt  enters  the  liver  with  the  portal  vein  and  lie- 
patic  duct,  at  the  transverse  fissure,  and  accompanies  their  rami6ca« 
tieins  to  their  ultimate  terminations.     Its  branches,  therefore,  admit  of 
tiie  same  division,  with  those  of  the  portal  vein  and  hepatic  duct,  into 
the  vaginal,  interlobular,  and  lobular, 

\n  the  portal  canals,  "  the  hepatic  artery  (^.  43.  6.)  and  duct  (7.), 
running  together  on  one  side  of  the  canal,  or  winding  spirally  within 
it,  are  hi  opposition  with  but  a  very  limited  number  of  spaces;  Uw 
%¥fO  vessels  are,  however,  brought  into  opposition  with  all  the  spaces 
bj  means  of  plexuses,  from  which  the  interlobular  branches  arise." 
'<  The  branches  forming  those  plexuses  are  the  first  which  arise  frcmi 
the  artery,  duct,  and  vein ;  they  form  a  vascular  sheath  around  theie 
vessels,  and  may  be  called  vaginal  branches.^* 

The  Vaginal  branches  anastomose  very  freely  with  each  other,  so 
much  so  that  '<  if  the  left  artery  be  injected  in  the  transverse  fissure, 
the  injection  will  return  by  the  right  artery  ;  this  communication  tadces 
place  by  means  of  vaginal  branches,  which  the  left  artery  gives  of}'  in 
the  fissure,  and  which  anastomose  with  similar  branches  of  4he  right 
arterj'." 

Hie  Interlobular  arteries  are  given  off*  from  the  vaginal  plexus,  and 
enter  the  interlobular  spaces  and  fissures,  and  are  distributed  upon  the 
capsular  surface  of  the  lobules,  but  more  particularly  within  the  coats 
of  the  interlobular  ducts,  around  which  they  form  a  very  vascular  net- 
work. *'  No  anastomoses  can  be  shown  to  exist  between  the  inter- 
lobular arteries ;  '*  —  '<  but,  as  the  vaginal  arteries  communicate  freely 
wkh  each  other,  and  as  the  interlobular  ducts  also  communicate  with 
each  other,  and  as  the  arteries  ramify  in  the  coats  of  the  ducts,  we  may 
conclude  that  the  interlobular  arteries  anastomose.'* 

"  From  the  superficial  interlobular  fissures,  small  arteries  emerge 
and  ramify  in  the  proper  capsule,  on  the  convex  and  concave  surface  of 
the  liver,  and  in  the  ligaments.  These  are  the  capsular  arteries,** 
Where  the  capsule  is  well  developed,  **  these  vessels  cover  the  surfaces 
of  the  liver  with  a  beautiful  plexus,*'  and  <<  anastomose  with  branches 
of  the  phrenic,  internal  mammary,  and  supra-renal  artcriesi'*  and  with 
thd  epigastric. 

R 
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■■  The  Zohibrartmei  are  eieeedinglj  minute  aod 
(be)'  are  the  nutrient  Teueln  of  the  lobulei,  and,  probably,  I 
the  pleiuse*  rormed  b;  the  portal  fdn." 

"  Tba  HlFATlc  Viiiii  are  coDtoioed  in  canals,  which  maj  be  called 
tbe  hepatic  tierunit  canait ,-"  they  commenn  in  the  interior  of  och 
lobule,  by  the  intra-lobular  lein.  The  intra-lobulai-  Tein,^.  44.  3. 
pierces  the  base  oTnch  lobule,  5.,  to  enter  the  sublobular  ran,  I.; 
■nd  the  union  of  the  lub-lobuUr  Tcini  Tonot  the  large  trunki  of  tbe 
hepatic  Tcini,  which  terminale  in  the  inferior  caia.  Tbe  iatn-lobu)ar 
veins  correspond  therefore  to  the  inter-lobular  branches  of  the  portal 
Tein,  duct,  and  artery ;  but  as  the  former  open  directly  intu  tbe  nib- 
lobular  veins,  it  follows  that  the  hepatic  Teins  hare  nothing  analogona 
to  the  TBgiual  bnuch«a  and  plexuses  of  the  Teasels  contained  in  tbe 
portal  canals;  "and  as  Glisson's  capsule  is  composed  of  the  vaginal 
Tessels  ramifying  in  cellular  tisane,  we  consequently  find  nothing 
aimilsr  to  this  capsule  around  the  hepatic  veins."  The  hepatic  veiiis 
■cc,  therefore,  closely  adherent  to  tlie  sur&ce  of  Che  lobules. 

He  Intra-lobulariinni  {Jig.  44.  3.  S.),  are  fonned  by  tbe  con* erging 
branches  from  the  lobular-renous  plexus ;  they  occupy  the  centre  cs 
each  lobule,  and  pass  through  its  base  to  termiaate  in  the  sublobalar 
veins.  They  have  no  communictttioti  with  the  branches  of  the  n- 
tery,  and  "  their  only  office  is  to  convey  the  blood  from  the  lobular 

The  Subkimiar  veint  (fg.  44.  I.),  arc  the  branches  which  unite  to 


*  J%.  44.  The  distribution  of  tbe  hepa^c  veins,  according  to  Mr. 
eman.  I^om  Mr.  Kieman's  paper  in  the  Philosophical  Trvus- 
ionifor  1833. 

No.  I.  A  section  of  a  sublobulsr  vein.  2.  Longitudinal  sections 
the  lobules,  presenting  a  fotialed  appearance.  3.  3.  Intra-IobuUr 
DS.  4.  "  The  bases  of  other  lobules  seen  through  the  coats  of  the 
n,  and  forming  the  canal  in  which  the  vein  ia  contained."  5.  The 
Bnings  of  intra-lobular  veins,  which  issue  from  the  centre  of  tbe 
<e  of  each  lobule.  6.  The  interlobular  fissures  leparatiiig  tbe 
>es  of  the  lobules. 
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form  the  trunks  of  the  hepatic  veins;  they  are  contained  in  canals 
formed  solely  by  the  bases  of  the  lobules  4.,  hence  they  are  named 
sttblobular.  The  bases  of  all  the  lobules  in  the  liver  are  in  contact 
with  the  cylinder  of  these  veins,  and  have  no  intermediate  lining  of 
capsular  membrane.  The  coats  of  the  vein  are  '**  delicate  in  texture ; 
they  are  transparent ;  the  lobules  and  fissures  are  seen  through  them," 
and  « their  internal  surface  is  studded  with  the  orifices  (5)  of  the 
intra-lobular  veins,'*  which  are  seen  opening  from  the  centre  of  the 
base  of  each  lobule. 

"  The  trunks  *'  of  the  hepatic  veins  "  are  more  dense  in  structure ; 
their  external  coat  is  composed  of  longitudinal  bands ;  their  canals  are 
lined  <by  prolongations  of  the  proper  capsule^  which  render  them  opake." 
The  lobules  and  fissures  cannot  be  seen  through  them,  and  <<  they 
receive  no  intra-lobular  branches.** 

*'  Dense  in  structure,  they  are  not  adapted  to  receive  these  minute 
and  delicate  veins ;  their  canals,  therefore,  unlike  those  containing  the 
sublobular  veins,  are  like  those  containing  the  portal  veins,  composed 
of  the  capsular  surfaces  of  the  lobules,  the  intra-lobular  branches  of 
which  terminate  in  a  neighbouring  sublobular  vein.*' 

The  nerves  and  deep-seated  li/mphatics  "  ramify  in  the  portal  canals ; 
I  have  not  been  able  to  trace  Uiem  into  the  interlobular  fissures.  The 
fymphatics  *<  may  always  be  injected  fiom  the  duct,  and  the  bile  is  fre- 
quently propelled  into  the  former  vessels  by  injecting  the  latter.**  No 
lymphatics  << accompany  the  hepatic  veins.**  The  **  superficial  lymphatics 
ramify  in  the  proper  capsule.**  **  Injection  sometimes  passes  from  the 
arteries  and  portal  veins  into  the  lymphatics.** 

It  is  to  Mr.  Kieman  that  anatomical  science  is  indebted  for  the 
clear  distinct  and  intelligible  idea  of  the  structure  of  this  most  com- 
plicated organ,  which  has  been  furnished  by  the  researches  of  that 
anatomist.  To  value  this  knowledge  as  it  deserves,  we  have  but  to 
reflect  upon  the  unsuccessful,  though  not  fruitless,  labours  of  those 
^reat  discoverers  in  structural  anatomy,  Malpighi  and  Ruysch,  upon 
the  same  subject.  It  is  not,  however,  in  an  anatomical  or  even  a 
physiological  point  of  view  merely,  that  we  have  to  admire  these  dis- 
coveries,  for  in  their  practical  application  to  the  elucidation  of  patho- 
logical appearances,  and  the  explanation  of  the  phenomena  of  disease, 
they  are  still  more  interesting. 

Tlie  liver  has  been  shown  to  be  composed  of  lobules;  —-the  lobules 
(excepting  their  bases)  are  invested  and  connected  together,  the  vessels 
supported,  and  the  whole  organ  enclosed  by  GUsson*s  capsule  j—^wadi 
they  are  so  arranged  that  the  base  of  every  lobule  in  the  liver  is  in 
contact  with  an  hepatic  vein. 

The  Ported  vein  distributes  its  numberless  branches  through  portal 
canals  which  are  channelled  through  every  part  of  the  organ ;  it  brings 
the  returning  blood  from  the  chylo-poietic  viscera;  it  collects  also  the 
▼enous  blood  from  the  ultimate  ramifications  of  the  hepatic  artery  in 
the  liver  itself.  It  gives  off  branches  in  the  canals  which  are  called 
vaginal,  and  form  a  venous  vaginal  plexus;  these  give  off  interlobular 
branches,  and  the  latter  enter  the  lobules  and  form  lobular  venous 
plexuses,  from  the  blood  circulating  in  which  the  bile  is  secreted. 
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The  Bile  in  the  lobule  is  received  by  a  network  of  minute  ducts, 
the  lobtUar  biliary  plexus;  it  is  conveyed  from  the  lobule  into  the 
interlobular  ducts  i  it  is  thence  poured  into  the  biliary  vaginal  plexvs 
of  the  portal  canals,  and  by  the  transverse  branches  into  the  excreting 
ducts,  by  which  it  is  carried  to  the  duodenum  and  gall-bladder,  after 
being  mingled  in  its  course  with  the  mucous  secretion  from  the  num- 
berless muciparous  follicles  in  the  walls  of  the  ducts. 

The  Hepatic  artery  distributes  branches  through  every  portal  canal ; 
gives  off  vaginal  brandies  which  form  an  arterial  vaginal  plexus,  from 
which  the  interlobular  branches  arise,  and  these  latter  terminate  in  the 
lobular  venous  plexuses  of  the  portal  vein.  It  ramifies  abundantly  in 
the  coats  of  the  hepatic  ducts,  enabling  them  to  provide  their  mucous 
secretion  ;  and  supplies  the  vasa  vasorum  of  the  portal  and  hepatic 
veins,  and  the  nutrient  vessels  of  the  entire  organ. 

The  Hepatic  veins  commence  in  the  centre  of  each  lobule  by  minute 
radicles,  which  collect  the  impure  blood  from  the  lobular  venous 
plexus  and  convey  it  into  the  intra- lobtdar  veins;  these  open  into  the 
svblobular  veinsy  and  the  sublobular  veins  unite  to  form  the  large  he- 
patic trunks  by  which  the  blood  is  conveyed  into  the  vena  cava. 

The  physiological  deduction  arising  out  of  this  anatomical  arrange- 
ment, is,  that  the  bile  is  secreted  from  mixed  blood.  For  the  portal 
veins  bringing  the  returning  blood  from  the  chylo-poietic  viscera, 
receive  also  the  venous  blood  which  has  resulted  from  the  circulation 
of  the  arterial  blood  in  the  hepatic  arteries,  and  the  arterial  blood  itself 
of  the  terminations  of  the  arteries  in  the  lobular  venous  plexus.  The 
bile  is,  therefore,  separated  from  blood  derived  from  three  different 
sources. 

The  pathological  deductions  depend  upon  the  following  facts :  — 
Each  lobule  is  a  perfect  gland ;  of  uniform  structure ;  of  uniform  co- 
lour ;  and  possessing  the  same  degree  of  vascularity  throughout.  It 
is  the  seat  of  a  double  venous  circulation,  the  vessels  of  the  one 
{hepatic)  being  situated  in  the  centre  ef  the  lobule,  and  those  of  the 
other  {portal)  in  the  circumference.  Now  the  colour  of  the  lobule, 
as  of  the  entire  liver,  depends  chiefly  upon  the  proportion  of  blood 
contained  within  these  two  sets  of  vessels ;  and  so  long  as  tlie  circula- 
tion is  natural,  the  colour  will  be  uniform.  But  the  Instant  that  any 
cause  is  developed  which  shall  interfere  with  the  free  circulation  of 
cither,  there  will  be  an  immediate  diversity  in  the  colour  of  the  lobule. 

Thus,  if  there  be  any  impediment  to  the  free  circulation  of  the  ve- 
nous blood,  through  the  heart  or  lungs,  the  circulation  in  the  hepatic 
veins  will  be  retarded,  and  the  sublobular  and  the  intra-lobular  veins 
will  become  congested,  giving  rise  to  a  more  or  less  extensive  redness 
in  the  centre  of  each  of  the  lobules  {fg.  43.  10.))  while  the  marginal 
or  non-congested  portion  presents  a  distinct  border  of  a  yellowish 
white,  yellow,  or  green  colour,  according  to  the  quantity  and  quali^ 
of  tile  bile  it  may  contain.  **  This  is  *  passive  congestion  *  of  the  liver, 
the  usual  and  natural  state  of  the  organ  after  death ;  '*  and,  as  it  com- 
mences with  the  hepatic  vein,  it  may  be  called  the  first  stage  of  hepatic^ 
venous  congestion. 

But  if  the  causes  which  produced  this  state  of  congestion  continue. 
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or  be  horn  the  beginning  of  a  more  active  kind,  the  congestion  will 
extend  through  the  lobular  venous  plexuses  '*  into  those  branches  of 
the  portal  vein  situated  in  the  interglobular  fiisures,  but  not  to  those  in 
the  spaces,  which,  being  larger,  and  giving  origin  to  those  in  th^ 
fissures,  are  the  last  to  be  congested."  In  this  second  stage  the  liver  has 
a  mottled  appearance  (Jig*  43.  12.^,  the  noncongested  substance  is 
arranged  in  isolated,  circular,  and  ramose  patches,  in  the  centres  of 
which  the  spaces  and  parts  of  the  fissures  are  seen.  This  is  an  ex- 
tended degree  of  hepatic  vetious  congestion ;  it  is  <<  active  congestion  ** 
of  the  liver,  and  very  commonly  attends  diseases  of  the  heart,  and 
acute  diseases  of  the  lungs  and  pleurae. 

There  is  another '  form  of  partial  venous  congestion  which  com- 
mences in  the  portal  vein :  this  is,  therefore,  portal  venous  congestion. 
It  is  of  very  rare  occurrence,  and  Mr.  Kieman  has  observed  it  in 
children  only.  "  In  this  form  the  congested  substance  never  assumes 
the  deep  red  colour  which  characterises  hepatic  venous  congestion  ; 
the  inter-lobular  fissures  and  spaces,  and  the  marginal  portions  of  the 
lobules  are  of  a  deeper  colour  than  usual ;  the  congested  substance  is 
<x>ntinuous  and  cortical,  the  non-congested  substance  being  medul- 
lary, and  occupying  the  centres  of  the  lobules  (Jig.  43.  II.).  The 
aecond  stage  of  hepatic-venous  congestion,  in  which  the  congested 
substance  appears,  but  is  not  cortical,  may  be  easily  confounded  with 
portal  venous  congestion. 

These  are  instances  of  partial  congestion,  but  there  is  sometime! 
general  congestion  of  the  organ.  <<  In  general  congestion  the  whole 
liver  is  of  a  red  colour,  but  the  central  portions  of  the  lobules  are 
usually  of  a  deeper  hue  than  the  marginal  portions.*' 

If  the  Stomach  be  raised  and  drawn  over  to  the  right 
side,  the  student  will  perceive  the  spleen  attached  to  its 
greater  end. 

The  Spleen  is  a  flattened  organ  of  a  dark  bluish  red 
colour,  convex  upon  one  surface,  and  concave  on  the  other. 
Its  edges  usually  present  several  notches.  Its  external  or 
convex  surface  lies  in  relation  with  the  diaphragm  and 
ribs,  the  internal  or  concave,  is  applied  against  the  great 
^r  splenic  end  of  the  stomach,  and  is  marked  by  a  fissure 
(^hihts  lienis)^  through  which  the  vessels  enter  and  leave 
the  substance  of  the  organ.  It  is  connected  to  the 
stomach  by  a  duplicature  of  peritoneum,  which  is  there- 
fore called  gastro-splenic  omentum.  It  is  between  the 
two  layers  of  the  gastro-splenic  omentum,  that  the  vasa 
brevia  reach  the  great  end  of  the  stomach. 

Structure. —  In  addition  to  its  peritoneal  covering, 
the  spleen  is  enclosed  in  a  capsule  of  elastic  tissue,  which 
sends  processes  into  the  interior  of  the  organ,  and  divides 
it  into  a  number  of  cells ;  the  fibrous  membrane  is  also 
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ooDtinoed  inwards,  with  the  vessels  forming  sheaths  for 
them  to  their  ultimate  ramifications. 

Some  small  granular  corpuscules  are  found  disseminated 
through  the  substance  of  die  spleen  in  animals,  and  in  a 
few  rare  instances  thej  have  been  observed  in  man. 

The  ftndent  should  now  remoTe  the  stomach  after  passing  a  liga- 
ture around  the  cardiac  and  pyloric  orifices,  by  dividing  the  gastro- 
splenic  omentum,  and  separating  its  connections  with  vessels,  and 
with  the  oesophagus  and  duodenum. 

Having  left  the  duodenum  in  its  normal  position,  he  should  inflate 
it  and  obsorve  its  relatimis  to  surrounding  parts,  and  then  proceed  to 
eiamine  the  pancreas. 

The  Pancreas  is  a  con^omerate  gland,  lying  trans- 
versely across  the  posterior  wall  of  the  abdomen.  It  is  di- 
vided into  a  greater  and  lesser  end,  the  great  end  or  head 
being  situated  to  the  right  in  contact  with  the  descending 
portion  of  the  duodenum,  is  enclosed  in  the  triangular  space 
formed  by  the  curved  course  of  that  intestine.  From  the 
greater  end  it  tapers  gradually  to  the  lesser,  and  terminates 
in  a  point  near  to  the  concave  surface  of  the  spleen.  It  is 
covered  in  front  by  the  ascending  posterior  layer  of 
peritoneum  and  by  the  stomach.  BMnd  it  rests  upon 
the  commencement  of  the  vena  portse,  the  vena  cava  and 
the  origin  of  the  superior  mesenteric  artery  from  the 
aorta,  opposite  to  the  second  lumbar  vertebra.  The 
transverse  duodenum  occupies  its  lower  border,  the 
superior  mesenteric  artery  and  vein  being  interposed,  and 
the  splenic  artery  and  vem  are  situated  along  its  upper 
margin. 

In  structure  it  resembles  a  salivary  gland,  consisting  of 
lobules,  from  which  small  excretory  ducts  converge  at 
right  angles,  to  form  a  single  pancreatic  duct.  Near  the 
duodenum  this  duct  is  joined  by  a  smaller  one  {ductus 
pancreaticfis  minor,)  which  collects  the  secretion  from  the 
great  end  of  the  pancreas.  The  pancreatic  duct  terminates 
near  to  the  inferior  angle  of  the  duodenum  in  a  papilla 
upon  the  mucous  membrane,  which  is  common  to  it  and 
the  ductus  communis  choledochus.  Sometimes  the  two 
ducts  open  separately;  at  other  times  they  unite  pre- 
viously to  piercing  the  coats  of  the  intestine.  Their  course 
between  the  coats  of  the  duodenum  is  always  very 
oblique. 
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The  pancreas  and  duodenum  may  now  be  removed,  and  the  neryes 
and  vessels  dissected  which  lie  on  the  lumbar  vertebrae. 

Near  to  the  coeliac  axis  on  either  side  and  piercing  the 
crus  of  the  diaphragm  is  a  large  nerve,  the  greater 
splanchnic  which  enters  an  irregular  ganglion  of  a  semi- 
lunar form,  situated  by  the  side  of  the  coeliac  axis. 

The  Semilunar  ganglia  send  numerous  branches  of 
communication  from  one  to  the  other,  so  as  to  form  an 
intricate  plexus  around  the  coeliac  axis,  which  is  called 
the  solar  plexus.  From  the  solar  plexus^  as  from  a  centre, 
smaller  plexuses  are  given  off,  which  accompany  all  the 
branches  of  the  abdominal  aorta,  and  the  aorta  itself; 
hence  we  have  the  ga^ric  plexus,  hepatic  plexus,  splenic 
plexus,  superior  mesenteric  plexus,  spermatic  plexus,  in- 
fervor  mesenteric  plextts,  renal  plexus,  aortic  plexus,  &c. 

A  little  external  to  the  greater  splanchnic  nerve,  is  the 
lesser  splanchnic,  which  usually  pierces  the  diaphragm  over 
the  ligament um  arcuatum  internum,  and  joins  the  renal 
plexus. 

The  Sympathetic  nerve,  within  the  abdomen,  descends 
in  front  of  the  lumbar  vertebrae  at  each  side  of  the  great 
vessels.  It  presents  four  ganglia  of  a  fusiform  shape, 
from  which  branches  are  given  off  to  communicate  with 
the  spinal  nerves  and  other  branches  of  large  size,  which 
pass  inwards  in  front  of  the  great  vessels,  and  unite  over 
the  bifurcation  of  the  aorta  to  form  the  hypogastric  plexus. 
The  branches  of  the  hypogastric  plexus  are  distributed  to 
the  viscera  in  the  pelvis,  and  communicate  very  freely 
with  those  of  the  sacral  plexus. 

The  Abdominal  aorta  enters  the  abdomen  through 
the  aortic  opening  of  the  diaphragm,  and  descends,  lying 
rather  to  the  left  side  of  the  vertebral  column,  to  the 
fourth  lumbar  vertebra,  where  it  divides  into  the  two 
common  iliac  arteries. 

Relations.  —  It  is  crossed,  in  front,  by  the  left  renal 
vein,  pancreas,  transverse  duodenum,  and  mesentery; 
and,  behind,  is  in  relation  with  the  thoracic  duct  and 
receptaculum  chyli.  On  its  left  side  is  the  left  semilunar 
ganglion  and  sympathetic  nerve ;  and,  on  the  right,  the 
vena  cava,  right  semilunar  ganglion,  and  commencement 
of  the  vena  azygos. 
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Sranchsb*  "-  The  branches  o£  the  abdominal  aorta,  in 
their  order  of  origin,  are  the 

Phrenic, 

r  Gastric, 
Coeliac  axis  i  Hepatic, 

(_  Splenic, 
Superior  mesenteric, 
Supra-rena], 
Henal, 
Spermatic, 
Inferior  mesenteric. 
Lumbar, 
Sacra-media. 

The  Phrenic  are  two  small  arteries  which  are  distri- 
buted upon  the  under  surface  of  the  diaphragm. 

The  Ccdiac  cuds  is  destined  to  the  supply  of  the  sto- 
mach and  duodenum,  liver,  spleen,  pancreas,  and  omen* 
tum :  page  350. 

The  Superior  mesenteric  artery  is  distributed  to  the 
jejunum,  ileum,  coecum,  ascending  and  transverse  colon : 
page  348. 

The  Supra-renal  are  two  small  vessels,  sometimes 
branches,  of  the  phrenic  or  renal  arteries,  distributed  to 
the  renal  capsules. 

The  Renal  arteries  are  two  large  trunks  given  off  on 
each  side  of  the  aorta  to  the  kidneys ;  the  rigJu  is  longer 
than  the  lefl,  from  the  position  of  the  aorta,  and  crosses 
behind  the  vena  cava  to  reach  the  kidney. 

The  Spermatic  arteries  are  two  small  vessels  given  off 
from  the  front  of  the  aorta ;  they  pass  outwards  to  the 
ureters^  which  they  accompany  for  a  short  distance,  then 
leave  them,  and  cross  the  iliacus  muscle  on  each  side  to 
the  internal  abdominal  ring,  through  which  they  descend 
along  the  spermatic  canal  to  the  testicle.  They  are  each 
accompanied  by  two  spermatic  veins. 

These  arteries,  in  the  female,  are  distributed  to  the 
ovaries. 

The  Inferior  mesenteric  artery  supplies  the  descending 
colon,  sigmoid  flexure,  and  upper  part  of  the  rectum  : 
page  349. 

The  Lumbar  arteries  correspond  with  the  intercostals 
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in  the  chest ;  they  are  five  in  number  on  each  side,  and 
curve  around  the  bodies  of  the  lumbar  vertebrae,  beneath 
the  psoas  muscles,  and  divide  into  two  branches ;  one  of 
which  passes  backwards  between  the  transverse  processes, 
and  is  distributed  to  the  muscles  of  the  back,  whilst  the 
other  supplies  the  abdominal  muscles.  In  passing  be- 
tween the  psoas  muscles  and  the  vertebrae,  they  are  pro- 
tected by  a  series  of  tendinous  arches,  which  defend 
them  and  the  communicating  branches  of  the  sympathetic 
from  pressure  during  the  action  of  the  muscle. 

The  Sacra  media  arises  from  the  aorta  at  its  bifurcation 
into  the  two  iliacs;  it  descends  along  the  front  of  the 
sacrum,  giving  branches  on  either  side,  which  enter  the 
anterior  sacral  foramina,  and  supply  the  sacral  nerves. 

The  Inferior  vena  cava  {Jig-  13.  lo.)  commences 
at  the  fourth  lumbar  vertebra,  being  formed  by  the  union 
of  the  two  common  iliac  veins,  li.  il.  It  ascends  along 
the  front  of  the  vertebral  column  on  the  right  side  of  the 
aorta,  and  reaches  the  posterior  border  of  the  liver.  It 
then  passes  through  a  groove  in  that  organ,  and  through 
the  opening  in  the  central  tendon  of  the  diaphragm,  and 
terminates  in  the  under  part  of  the  right  auricle. 

Relations.  —  It  is  crossed  in  front  by  the  pancreas 
transverse  duodenum  and  mesentery,  and  behind  by  the 
right  renal  and  lumbar  arteries.  To  its  left  is  the  aorta; 
and  on  the  right  the  sympathetic  ner\'e. 

Branches.  —  The  branches  which  the  inferior  vena 
cava  receives  in  the  abdomen,  are  the 

Vena-sacra  media  {Jig.  13. 14.) 
Lumbar  -  -       15. 

Right  spermatic      -      .       16. 
Renal  -  -       17.  I8. 

Hepatic  -  -       19.     , 

The  Vena-sacra  media  {fig.  13.  14.)  terminates  at  th^ 
junction  of  the  two  common  iliac  veins. 

The  Lumbar  veins,  15.  15.,  return  the  venous  blood 
from  the  muscles  of  the  posterior  part  of  the  abdomen, 
and  from  the  spinal  veins.  The  upper  lumbar  branches 
communicate  with  the  azygos  veins. 

Fig.  IS.  p.  134. 
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The  Righi  spermatic  vein  {^fig-  13.  16.)  is  formed  by 
the  union  of  the  veins  of  the  right  spermatic  cord.  It 
-follows  the  course  of  the  right  spermatic  artery,  and  ter- 
minates in  the  inferior  cava. 

The  Remal  veins  (Jig.  13.  17.  18.)  return  the  venous 
blood  from  the  kidneys ;  the  left  is  longer  than  the  right, 
on  account  of  the  position  of  the  vena  cava  on  the  right 
side,  and  crosses  the  aorta  to  open  into  it.  The  sperma- 
tic vein  of  the  left  side  terminates,  at  right  angles,  in  the 
left  renal  vein :  hence  arises  an  impediment  to  the  return 
of  the  blood,  both  on  account  of  the  greater  length  of  the 
left  than  the  right  spermatic  vein,  and  the  direction  of  its 
entrance  into  the  renal  vein.  As  a  consequence  of  this 
obstacle,  varicocele  occurs  most  frequently  on  the  left 
side. 

The  HepcOic  veins  are  of  very  large  size,  and  open  into 
the  cava  while  that  vessel  is  situated  within  the  liver. 

Kidneys. 

The  Kidneys  are  situated  in  the  lumbar  regions,  on 
each  side  of  the  vertebral  column,  and  behind  the  peri- 
toneum. They  are  usually  enclosed  in  a  quantity  of  fat, 
and  rest  upon  the  anterior  lamella  of  the  aponeurosis  of 
the  transversalis  muscle,  which  separates  them  from  the 
quadratus  lumborum,  and  upon  the  lower  border  of  the 
diaphragm.  They  are  surmounted  by  the  renal  ccpsules^ 
two  yellowish  triangular  and  flattened  bodies,  which  pro- 
ject inwards  towards  the  vertebral  column,  and  are  closely 
connected  with  the  semilunar  ganglia,  from  which  they 
receive  a  number  of  filaments.  The  renal  capsules  belong 
to  the  economy  of  the  foetus,  in  which  they  are  as  large 
as  the  kidneys  themselves.  In  the  adult  they  consist  of 
two  lobes,  and  have  an  internal  cavity,  which  contains  a 
dark  coloured  fluid. 

*  -The  right  kidney  is  somewhat  lower  than  the  left, 
being  pressed  downward  by  the  liver ;  it  is  in  relation  in 
front  with  the  descending  portion  of  the  duodenum. 

The  concavity  of  the  kidney  is  directed  towards  the 
vertebral  column,  and  receives  the  vessels ;  the  convexity 
looks  outwards  towards  the  parietes. 

Structure —  Each  kidney  is  invested  by  its  proper 
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Jihrous  capsule.  When  divided  by  a  perpendicular  sec- 
tion, it  presents  two  structures,  an  external,  vascular 
(cortical),  which  is  of  a  red  colour,  and  consists  chiefly  of 
the  ramifications  of  vessels,  and  an  internal,  tubular 
(medullary),  of  a  light  colour  and  smooth  texture^  formed 
by  the  aggregation  of  the  minute  excretory  tubuli.  The 
tubuli  are  arranged  into  conical  processes,  called  Cones. 
Each  cone  terminates  in  a  Papilla^  which  is  pierced  by  a 
number  of  minute  openings,  which  are  the  terminations 
of  the  tubuli.  The  points  of  the  papillae  are  invested 
with  mucous  membrane,  which  is  continuous  with  the 
lining  of  the  tubuli,  and  forms  a  small  cup-like  pouch, 
the  JUafyxy  around  the  extremity  of  each  papilla.  There 
are  from  fifteen  to  twenty  of  these  caUces.  Their  union 
at  each  extremity,  and  in  the  middle  of  the  kidney,  forms 
three  larger  cavities^  the  Irifundibula,  and  the  union  of 
the  three  infundibula  constitutes  the  Pelvis,  from  which 
the  ureter  passes  downwards  to  the  urinary  bladder. 

The  Ureters  are  dilafkble  tubes,  of  about  the  size  of  a 
goose  quill,  and  eighteen  inches  in  length.  They  descend 
along  the  posterior  wall  of  the  abdomen,  and  cross,  in 
their  course,  the  psoas  muscle,  common  iliac  artery,  and 
vas  deferens,  and  terminate  in  the  posterior  and  lateral 
part  of  the  base  of  the  bladder,  after  passing  for  some 
distance  obliquely  between  its  coats. 

At  the  concave  border  of  the  kidney,  the  vessels  observe 
the  following  relation  to  each  other  from  before  back- 
wards, the  veins  are  situated  most  superficially- next  the 
branches  of  the  artery,  and  then  the  pelvis  and  ureter. 

The  kidney  is  supplied  with  nerves  by  the  renal  plexus, 
which  is  derived  from  the  solar  plexus  and  from  the  lesser 
splanchnic  nerve. 

The  student  must  now  examine  the  Muscles,  which  are 
situated  on  the  posterior  wall  of  the  abdomen.  These 
are  the 

Diaphragm, 
Psoas  magnus, 
Psoas  parvus, 
Transversalis, 
Quadratus  lumborum, 
niacus  internus. 
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•  Diaphragm.  —  To  obtain  a  good  yiew  of  this  import- 
ant inspiratory  muscle,  the  peritoneum  should  be  dissected 
from  its  under  surface.  It  is  the  muscular  septum  be- 
tween the  thorax  and  abdomen,  and  is  composed  of  two 
portions,  a  greater  and  a  lesser  muscle.  The  greater 
mtucle  arises  from  the  ensiform  cartilage,  from  the  inner 
surfaces  of  the  six  inferior  ribs,  indigitating  with  the 
transversalis,  and  from  the  ligamentum  arcuatnm  exter- 
num, and  internum.  From  these  points  which  form  the 
internal  circumference  of  the  trunk,  the  fibres  conyerge 
and  are  inserted  into  the  central  tendon. 

The  Ligamentum  arcuatum  externum  is  a  fibrous  band, 
extending  from  the  last  rib  to  the  transverse  process  of 
the  first  lumbar  vertebra,  it  arches  across  the  origin  of 
the  quadratus  lumborum  muscle,  and  gives  attachment  to 
the  posterior  fibres  of  the  greater  muscle  of  the  diaphragm 
above,  and  to  the  anterior  lamella  of  the  transversaJis 
below. 

The  Ligamentum  arcuatum  intimum,  or  proprius,  is  a 
tendinous  arch  thrown  across  the  psoas  magnus  muscle 
as  it  emerges  from  the  chest.  It  is  attached  by  one  ex- 
tremity to  the  transverse  process  of  the  first  lumbar 
vertebra,  and  by  the  other  to  the  body  of  the  second. 

The  Tendinous  centre  of  the  diaphragm  is  shaped  like 
a  trefoil  leaf;  of  which  the  central  leaflet  points  to  the 
ensiform  cartilage,  and  is  the  largest ;  the  lateral  leaflets, 
right  and  left,  occupy  the  corresponding  portions  of  the 
muscle;  the  right  being  the  larger  and  more  rounded, 
and  the  left  smaller  and  lengthened  in  its  form. 

Between  the  sides  of  the  ensiform  cartilage  and  the 
cartilages  of  the  adjoining  ribs,  is  a  small  triangular  space 
where  the  muscular  fibres  of  the  diaphragm  are  deficient. 
This  space  is  closed  only  by  peritoneum  on  the  side  of 
the  abdomen,  and  by  pleura  within  the  chest.  It  is 
therefore  a  weak  point,  and  a  portion  of  the  contents  of 
the  abdomen  might,  by  violent  exertion,  be  forced  through 
it,  producing  phrenic  or  diaphragmatic  hernia. 

The  Lesser  muscle  of  the  diaphragm  takes  its  origin 
from  the  bodies  of  the  lumbar  vertebrae  by  two  tendons. 
The  righty  larger  and  longer  than  the  left,  arises  firom  the 
anterior  surface  of  the  bodies  of  the  second,  third,  and 
fourth  vertebrae ;  and  the  left  from  the  side  of  the  second 
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and  third.  The  tendons  form,  two  large  fleshy  bellies 
(erurd)y  which  ascend  to  be  inserted  into  the  central 
tendon.  The  inner  fasciculi  of  the  two  crura  cross  each 
other  in  front  of  the  aorta,  and  again  diverge  to  surround 
the  oesophagus,  so  as  to  present  a  figure  of  eight  like  ap- 
pearance. The  anterior  fasciculus  of  the  decussation  is 
formed  by  the  right  crus. 

The  Openings  in  the  diaphragm  are  three :  one,  quadri- 
lateral in  the  tendinous  centre,  at  the  union  of  the  right 
and  middle  leaflets,  -for  the  passage  of  the  inferior  cava  ; 
a  muscular  opening  of  an  elliptic  shape,  formed  by  the 
two  crura  for  the  transmission  of  the  cesophagtts  and 
pneumo-gastric  nerves ;  and  a  third,  the  aortic,  which  is 
formed  by  a  tendinous  arch  thrown  from  the  tendon  of 
one  crus  to  that  of  the  other  across  the  vertebral  column, 
beneath  which  pass  the  aorta,  the  right  vena  azygos,  and 
the  thoracic  duct.  One  of  the  great  splanchnic  nerves 
sometimes  passes  through  the  aortic  opening,  but  more  fre- 
quently they  both  pierce  the  crura.  The  lesser  splanch. 
nic  nerves  pass  between  the  muscular  fibres,  which  pro- 
ceed from  the  ligamentum  arcuatum  internum  at  each 
side. 

The  Psoas  magnus  muscle  lies  at  each  side  of  the 
vertebral  column  in  the  lumbar  region.  It  arises  from  the 
intervertebral  substance  of  the  last  dorsal  and  four  upper, 
lumbar  vertebrae,  and  from  a  tendinous  arch  thrown  across 
the  constricted  portion  of  the  bodies  of  the  same  bones, 
lliese  arches  are  intended  to  protect  the  lumbar  arteries, 
and  communicating  branches  of  the  sympathetic  nerve.  It 
is  inserted  with  the  iliacus  muscle  by  a  common  tendon 
into  the  lesser  trochanter  of  the  femur. 

The  psoas  muscle  is  traversed  by  the  branches  of  the 
lumbar  plexus,  and  is  pierced  by  the  genito-crural  nerve, 
which  runs  upon  its  anterior  surface. 

The  Psoas  parvfis  arises  from  the  tendinous  arches  and 
intervertebral  substance  of  the  last  dorsal  and  first  lumbar 
▼ertebrse,  and  soon  terminates  in  a  long  slender  tendon 
which  is  inserted  into  the  pectineal  line  of  the  pubis. 

The  psoas  and  iliacus  muscles  are  covered  in  by  the 
ilimc  fascia,  which  may  now  be  examined.  It  will  be 
found  attached  to  the  inner  margin  of  the  crest  of  tlie 
ilium,  and  to  the  folded  border  of  Poupart's  ligament ;  in 
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both  of  which  situations  .it  is  continuous  with  the  trans- 
versalis  fascia.  It  crosses  the  psoas  muscle,  and  passes 
beneath  the  iliac  vessels  to  be  attached  to  the  brim  of 
the  pelvis,  where  it  is  continuous  with  the  pelvic  fascia. 
Below  it  forms  the  posterior  wall  of  the  sheath  of  the 
femoral  vessels :  and  above  it  is  continued  upon  the  psoas 
muscles,  to  be  attached  to  the  sides  of  the  lumbar 
vertebrae  and  ligamentum  arcuatum  internum. 

The  Hiacus  iniemtes  muscle  occupies  the  fossa  on  the 
inner  surface  of  the  ilium,  from  which  it  arises.  It  is 
crossed  by  the  external  cutaneous  nerve  ;  and  the  crural 
nerve  lies  in  the  groove  between  it  and  the  psoas  magnus. 
It  is  inserted  by  a  tendon  common  to  it  and  the  psoas 
magnus,  into  the  trochanter  minor. 

The  psoas  magnus  should  be  removed,  in  order  to  bring 
into  view  the  quadratus  lumborum  muscle. 

The  Quadratus  lumborum  muscle  is  concealed  from 
view  by  the  anterior  lamella  of  the  aponeurosis  of  the 
transversalis  muscle,  which  is  inserted  into  the  bases  of 
the  transverse  processes  of  the  lumbar  vertebrae,  and 
ligamentum  arcuatum  externum.  When  this  lamella  is 
divided,  the  muscle  will  be  seen  arising  from  the  last  rib, 
and  from  the  transverse  processes  of  the  four  upper 
lumbar  vertebrae.  It  is  inserted  into  the  posterior  fourth 
of  the  crest  of  the  ilium.  If  the  muscle  be  cut  across  or 
removed,  the  middle  lamella  of  the  transversalis  will  be 
seen  attached  to  the  apices  of  the  transverse  processes  ; 
the  quadratus  being  enclosed  between  the  two  lamellae  as 
in  a  sheath. 

Actions. — The  diaphragm  is  an  inspiratory  muscle  the 
contraction  of  its  fibres  increasing  the  cavity  of  the  chest. 
It  acts  also  as  a  muscle  of  expulsion,  by  pressing  upon 
the  abdominal  viscera^  as  in  the  expulsion  of  the  excretions 
of  the  foetus,  &c.  The  spasmodic  action  of  the  muscle 
produces  hiccup,  sobbing,  &c. 

The  psoas  and  iliacus  muscles,  flex  the  trunk  upon  the 
lower  extremities  or  the  legs  upon  the  pelvis,  at  the  same 
time  everting  the  foot.  The  quadratus  lumborum  is  an 
expiratory  muscle,  and  assists  in  fixing  the  chest. 

The  p8oa»  magnus,  if  not  previously  removed,  must  now  be  care- 
fully dissected  from  its  origin  for  the  purpose  of  bringing  into  view 
the  lumbar  plexus  of  nerves,  which  is  situated  behind  it. 
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The  Lumbar  plexus  of  nerves  is  formed  by  the  anterior 
branches  of  the  last  dorsal  and  four  upper  lumbar  nerves. 
The  posterior  branches  passing  backwards,  to  be  distri- 
buted to  the  muscles  and  integument  of  the  loins.  The 
anterior  branches  increase  in  size  from  above  downwards, 
and  the  posterior  diminish  in  like  proportion.  The  plexus 
is  connected  by  communicating  branches  passing  from  one 
nerve  to  the  other  at  their  exit  from  the  intervertebral 
foramina,  besides  which,  each  trunk  receives  one  or  two 
filaments  from  the  lumbar  ganglia  of  the  sympathetic. 

The  Branches  of  the  lumbar  plextis  are  the 

Musculo-cutaneous, 
External  cutaneous, 
Genito-crural, 
Crural, 
Obturator. 

The  Musculo-cuianeous  nerves  (^fig>  2.  3.),  two  in 
number,  proceed  from  the  first  lumbar  nerve.  They 
cross  the  quadratus  lumborum  muscle,  and,  piercing  the 
transversalis,  divide  into  two  branches ;  a  cutanwus 
branchy  which  pierces  the  muscle,  and  is  distributed  to 
the  integument  over  the  hip  and  buttock ;  and  a  muscvlar 
branchy  which  winds  along  the  crest  of  the  ilium,  and  is 
distributed  to  the  abdominal  muscles,  lying  first  between 
the  transversalis  and  internal  oblique,  and  then  between 
the  internal  and  the  external  oblique  muscle..  The  supe- 
riar  nerve,  after  piercing  the  fibres  of  the  internal  oblique 
muscle,  passes  through  the  external  ring  with  the  sper- 
matic cord,  and  is  distributed  to  the  scrotum ;  hence  it  is 
oflen  called  ilio-scrotal.  The  inferior  nerve  supplies  the 
abdominal  muscles. 

The  External  cutaneous  nerve  (Jig.  2.  4.)  (inguino-cu- 
taneous)  proceeds  from  the  second  lumbar  nerve.  It 
pierces  the  posterior  fibres  of  the  psoas  muscle,  and 
crossing  the  iliacus  obliquely  to  the  anterior  superior 
spinous  process  of  the  ilium,  passes  into  the  thigh  be- 
neath Poupart's  ligament,  and  distributes  cutaneous 
branches  to  the  integument  of  the  groin  and  of  the  outer 
side  of  the  thigh  :  see  page  12. 

J^.  2.  page  25. 
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The  GenUo'Crural  (^fig*  2.  iS.)  proceeds  also  from  the 
second  lumbar  nerve.  It  traverses  the  psoas  magnus 
from  behind  forwards,  and  runs  down  on  its  anterior 
surface  to  near  Poupart's  ligament,  where  it  divides  into 
two  branches ;  gemtaly  which  passes  through  the  internal 
abdominal  ring,  and  is  distributed  to  the  spermatic  cord ; 
and  crtiral,  which  supplies  the  integument  on  the  inner 
side  of  the  thigh. 

The  Crural  nerve  {fig*  2.  6.)  is  formed  by  the  union  of 
branches  from  the  second,  third,  and  fourth  lumbar  nerves. 
It  passes  beneath  the  psoas  magnus,  and  runs  along  its 
outer  border  to  the  thigh,  where  it  is  distributed :  see 
page  25. 

The  Obturator  nerve  {fig>  2.  12.)  is  formed  by  the 
union  of  two  branches,  one  from  the  third  and  the  other 
from  the  fourth  lumbar  nerve.  It  runs  along  the  inner 
border  of  the  pelvis,  resting  upon  the  pelvic  fascia  to  the 
obturator  foramen,  through  which  it  emerges  to  supply 
the  muscles  on  the  inner  side  of  the  thigh. 

The  last  lumbar  nerve,  the  lumbosacral  (fig>  6.  i.) 
descends  into  the  pelvis  to  join  the  four  upper  sacral 
nerves,  and  assists  in  forming  the  sacral  plexus. 

Fig,  6.  page  53. 
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CHAPTER  IX. 

PELVIS  AND  ORGANS  OF  GENERATION. 

Thk  student  must  now  turn  his  attention  to  the  study  of  the  viscera 
of  the  pelvis ;  therefore,  after  examining  their  relative  position  from 
above,  he  should  proceed  to  separate  the  os  innominatum  of  the  left 
side,  so  as  to  obtain  a  side  view  of  these  organs.  For  this  purpose 
he  must  divide  the  pubis  with  the  saw  on  the  left  side,  a  little  external 
to  the  symphisis.  Then  let  him  cut  through  the  psoas  muscle  and 
iliac  vessels  opposite  the  sacro-iliac  symphisis,  and  divide  the  ligaments 
of  that  articulation.  Next  cut  away  with  the  scalpel  the  structures 
adhering  to  the  inner  surface  of  the  pubis  and  ischium  of  the  same  side, 
force  the  os  innominatum  outwards  and  remove  it  altogether.  We 
shall  first  consider  the  contents  of  the  male,  and  then  of  the  female 
pelvis. 

The  Viscera  of  the  male  pelvis  are  the 

Bladder, 
Prostate  gland, 
Vesiculae  seminales, 
Rectum. 

A  careful  dissection  of  the  side  of  the  pelvis,  when 
the  OS  innominatum  has  been  removed,  will  bring  these 
organs  distinctly  into  view. 

Bladder.  —  The  Bladder  is  an  oblong  membranous 
viscus,  situated  behind  the  pubis  and  in  front  of  the 
rectum.  It  is  larger  in  its  vertical  axis  than  from  side  to 
side.  It  is  divided  into  body,  fundus,  base,  and  neck. 
The  bodf/  (^fig»  45.  i.)  comprehends  the  middle  zone  of 
the  organ ;  the  fundus y  2.,  its  upper  segment ;  the  hase^ 
6.,  the  lower  broad  extremity,  which  rests  upon  the 
rectum ;  and  the  neck  the  narrow  constricted  portion 
which  is  applied  against  the  prostate  gland.  The  bladder 
is  retained  in  its  proper  situation  by  ligaments. 

The  walls  of  the  pelvis,  in  addition  to  the  bones  b^ 
which  they  are  formed,  are  lined  internally  by  the  peri- 
toneum ;  the  pelvic  fascia,  which  is  continued  downwards 
from  the  iliac  fascia,  and  is  attached  below  to  the  sides  of 
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the  bladder  aod  rectum ;    the  levator  ani  inusclea,  the 
obturator  faicJa,  and  the  internal  obturator  muscle. 

The  lAgametitt  o/*  tft«  bladder  are  the  trve  and  faUe ; 


'  Fig.  45.    A  tide  view  of  the  male  orgatiB 
(cction  of  tite  perineum,  ibawing  tfae  uruigement  oi  lae  attp  aoa  ui- 
perllcial  Tascia. 

No.  t.  The  body  of  Uie  bUdder.  9.  Its  fundiu.  3.  The  undiiu, 
proceeding  tram  the  opei  of  the  bladder,  aod  corered  bf  peritoneum. 
4.  The  umbilical  artery  at  the  point  where  it  becomes  obliterated,  aod 
forms  a  fibrous  cord  wbich  posses  forwards  b;  the  aide  of  the  bladder, 
and  then  ascend)  to  the  umbilicui.  5.  The  ureter.  6.  The  base  of 
the  bladder.  7.  The  fold  of  peritoneum  formed  between  the  rectum 
and  bladder.  S.  Tbe  anUrior  ligaments  of  Ibe  bladder.  9.  llic 
testicle.  10.  la  Tbe  Tai  deferens,  U.  The  veiicula  seminalis  of 
the  left  side.  13.  The  prostate  gUnd.  13.  The  symphisis  pubia. 
14.  14.  Tbe  two  layers  of  the  deep  perineal  flucia,  endoung  (Ij) 
tbe  membranouft  portioo  of  the  urethra  The  dark  bands  immediately 
above  and  below  (his  portion  of  the  urethra,  are  the  cut  edges  of  the 
compressor  urethra  muscle.  16.  One  of  Cowper's  glands.  IT.  Tbe 
contlnuaiion  of  tbe  tfro  layers  of  the  deep  perineal  fascia,  witb  the 
superficial  fasda,  which  proceeds  forwards  upon  the  bulb,  and  it  tlien 
lost  in  the  dartos  of  the  scrotum  (18).  Tbe  space  in  which  the  num- 
ber (17)  is  situated,  is  that  occupied  by  the  muscles,  vessels,  and  nerre* 
of  the  perineum  :  the  arrow  marks  the  direction  which  urine  would 
take  when  infiltrated  into  the  perineum.  19.  The  corpus  spongiosum 
penis,  sa  The  glsns  penis.  31.  Tbe  bulb.  S3.  The  corpus  caver- 
nosum  of  the  left  side.      S3.  The  ligamentum  suspensorium  penis. 
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the  true  ligaments  are  seven  in  number,  two  posterior,  two 
anterior,  two  umbilical  ligaments,  and  the  urachus.  The 
fcUse  ligaments  are  four  in  number,  and  are  formed  by  the 
peritoneum. 

The  two  Posterior  ligaments  are  formed  by  the  reflec- 
tion of  the  pelvic  fascia  upon  the  sides  of  the  base  of  the 
bladder. 

The  Anterior  ligaments  {Jig*  45.  8.)  are  also  formed  by 
the  pelvic  fascia,  which  passes  from  the  inner  surface  (H 
the  pubis,  on  each  side  of  the  symphisis,  to  the  front  of 
the  bladder. 

The  Umbilical  ligaments  (^g>  4>5.  4.)  are  the  fibrous 
cords  which  result  from  the  obliteration  of  the  umbilical 
arteries  of  the  foetus ;  they  pass  forwards  on  each  side  of 
the  fundus  of  the  bladder,  and  ascend  beneath  the  peri- 
toneum to  the  umbilicus. 

The  Urachtis  i^fig*  45.  S.)  is  a  fibrous  cord  formed  by 
the  obliteration  of  a  tubular  communication  in  the  em- 
bryo ;  it  is  very  strong  and  is  attached  to  the  apex  of  the 
bladder,  and  thence  ascends  to  the  umbilicus. 

The  umbilical  ligaments  and  urachus  guide  the  ascent 
of  the  bladder  in  retention  of  urine. 

The  False  ligaments  are  folds  of  the  peritoneum. 

The  two  Posterior  correspond  with  the  passage  of  the 
ureters  from  the  pelvis  to  the  base  of  the  bladder ;  and 
the  two  lateral  are  formed  by  the  vasa  deferentia,  as  they 
pass  inwards  from  the  internal  abdominal  ring  to  the  sides 
of  the  fundus  of  the  bladder. 

The  Ureters  {Jig.  45.  5.)  terminate  in  the  sides  of  the 
base  of  the  bladder,  and  pass  for  some  distance  obliquely 
between  its  coats,  before  they  open  on  the  mucous  mem- 
brane. 

Their  openings  into  the  bladder  are  constricted,  and 
surrounded  by  the  thick  and  dense  submucous  tissue  of 
the  trigone  vesicale,  which  prevents  their  free  dilatation 
in  an  over  distended  state  of  the  bladder,  or  in  the  pas- 
sage of  a  calculus.  The  obliquity  of  their  entrance  is 
preserved  by  the  two  muscles  of  the  ureters,  which  are 
attached  to  their  openings  of  entrance  behind,  and  con- 
verge as  they  advance  forwards  to  be  inserted  into  the 
fibrous  tissue  of  the  uvula. 

The  ureters  are  crossed  in  their  course  on  the  sides  of 
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the  bladder  Jbj  the  vasa  deferentia,  which  descend  inter- 
nally to  them  to  the  necks  of  the  vesicals  seminales  at 
the  base  of  the  prostate  gland. 

The  Coats  of  the  bladder  are  three  —  a  partial  external 
coat,  derived  from  the  peritoneum^  a  muscular  coat,  and 
an  internal  lining  membrane,  or  mucous  coat  The  peri- 
toneal  coat  covers  the  posterior  surface  and  sides  of  the 
bladder,  from  about  opposite  the  point  of  termination  of 
the  two  ureters  to  its  summit,  whence  it  is  guided  to  the 
anterior  wall  of  the  abdomen  by  the  umbilical  ligaments 
and  urachus.  The  musctdar  coat  consists  of  two  layers  of 
muscular  fasciculi,  which  are  disposed  around  the  bladder 
in  various  directions,  and  cross  each  other  in  their  course. 
Those  of  the  external  layer  are  longitudinal ;  they  com- 
mence upon  the  upper  surface  of  the  prostate,  where 
they  are  clustered  together,  and  are  firmly  connected 
with  the  anterior  ligaments  of  the  bladder.  Hence  the 
lower  fibres  of  these  ligaments  are  sometimes  called  the 
tendons  of  the  bladder.  They  then  pass  upwards  upon  the 
anterior  surface  of  the  organ,  turn  around  its  fundus, 
and  return  upon  the  posterior  surface  to  the  base  of  the 
prostate  gland,  where  they  are  inserted  into  the  fibrous 
tissue  of  the  neck  of  the  bladder.  The  lateral  fibres  pass 
off  obliquely  upon  the  sides  of  the  organ,  and  some  form 
loops  of  support  to  the  ureters  at  their  entrance  between 
the  coats  of  the  bladder.  The  internal  layer  is  best  dis- 
sected by  removing  the  mucous  membrane  from  the 
inner  surface  of  the  bladder :  it  may  also  be  demonstrated 
by  dissecting  off  the  longitudinal  layer.  The  internal 
layer  consists  of  muscular  fibres,  whicti  are  disposed  in  an 
oblique,  spiral,  and  transverse  direction,  and  cross  each 
other  fi'equently.  They  cease  almost  entirely  at  the 
neck  of  the  bladder,  and  very  few  transverse  nbres  can 
be  detected  in  this  situation,  so  that  the  term  '<  sphincter 
vesiccB'*  is  very  incorrect.  This  has  been  very  clearly 
proved  by  the  investigations  of  Mr.  Guthrie.* 

The  aggregate  of  the  muscular  fibres  of  the  bladder  is 
called  detrusor  urinee. 

The  mucous  coat  is  thick  and  smooth,  and  in  a  con- 

*  "  On  the  Anatomy  and  Diseases  of  the  Neck  of  the  Bladder  and 
of  the  Urethra." 
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tracted  state  is  thrown  into  a  number  of  rugae.  It  lines 
the  interior  of  the  bladder,  is  continuous,  by  means  of  the 
ureters,  with  the  mucous  lining  of  the  kidney  and  urini- 
ferous  tubuli,  and,  through  the  urethra,  with  the  prostatic 
cceca,  seminiferous  tubuli,  and  Cowper's  glands.  It  is 
but  loosely  connected  with  the  muscular  coat,  and  is 
sometimes,  as  in  violent  exertion,  or  in  the  continued 
efforts  arising  from  the  irritation  of  stone,  or  old  stricture, 
forced  between  its  fibres,  and  made  to  form  a  protrusion 
externally  to  the  bladder.  This  is  encysted  hkuMery  and 
several  of  these  cysts*  may  exist  in  the  same  individual. 
Sometimes  they  contain  calculi ;  and,  when  a  stone  has 
escaped  into  one  of  these  sacs,  it  ceases  to  be  a  source  of 
irritation  to  the  patient. 

The  Svbmticous  tissue  is  moderately  thick  throughout 
the  whole  of  the  bladder ;  but  around  the  openings  of  the 
ureters,  at  the  trigone  vesicale,  and  around  the  neck  of 
the  bladder  and  urethra,  it  becomes  still  thicker,  more 
dense,  and  *'  elastic,  and  is  continuous  with  the  elastic 
membrane  of  the  urethra."  Mr.  Guthrie  considers  it  as  a 
'<  superadded  structure,"  which,  by  becoming  thickened 
in  chronic  disease  of  the  bladder,  gives  rise  to  the  form- 
ation of  a  "  bar  or  dam,"  quite  independent  of  any  en- 
largement of  the  prostate  gland,  and  forms  a  considerable, 
and  even  fatal  obstruction  to  the  passage  of  the  urine. 

Upon  the  inner  wall  of  the  base  of  die  bladder,  is  a  tri- 
angular smooth  surface  called  *<  trigone  vesicale"  which  is 
the  most  sensitive  part  of  the  whole  organ,  so  that  when 
rough  calculi  become  placed  against  it,  they  give  rise  to 
extreme  pain.  The  apex  of  the  angle  is  situated  at  the 
commencement  of  the  urethra,  and  corresponds  with  the 
projection  of  mucous  membrane  called  uvula  vesicte;  the 
posterior  angles  are  formed  by  the  openings  of  the  ureters. 
The  sides  are  bounded  by  two  elevated  ridges  of  mucous 
membrane,  produced  by  two  muscular  bands,  which  pass 
from  the  extremities  of  the  ureters  to  the  commencement 
of  the  urethra ;  these  are  the  muscles  of  the  ureters  ;  they 
consist  partly  of  muscular  and  partly  of  elastic  tissue. 

*  Our  respected  teacher,  Mr.  Abernethy,  used  to  show  a  beautiful 
specimen  of  this  disease  in  his  lectures ;  it  is  still  preserved  in  the 
Museum  of  St.  Bartholomew's  Hospital :  there  are  several  fine  speci- 
mens of  it  in  the  Museum  of  the  College  of  Surgeons. 
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The  three  sides  of  the  trigone  are  about  an  inch  and  a 
quarter  in  length. 

The  external  surface  of  the  trigone  vesicale  is  also  tri- 
angular, and  is  closely  adherent  to  the  rectum.  It  is 
bounded  behind  by  the  fold  of  peritoneum  (^g*  45.  7.),  that 
passes  from  the  rectum  to  the  bladder ;  on  each  side  by  the 
vasa  deferentia  and  vesiculae  seminales,  and  the  apex,  by 
the  third  lobe  of  the  prostate  gland.  It  is  through  this 
triangle  that  the  opening  is  made  in  the  recto-vesical 
operation  for  puncture  of  the  bladder.  The  operator  must 
therefore  be  careful  in  selecting  the  centre  of  the  space : 
if  he  push  the  trochar  too  near  the  prostate,  he  may 
wound  that  gland  and  not  enter  the  bladder ;  if  to  either 
side^  the  vasa  deferentia  or  vesiculae  seminales  may  be 
transfixed ;  and  if  too  far  posteriorly  he  may  wound  the 
peritoneum,  and  anticipate  al]  the  dangers  of  peritoneal 
mflammation.  The  adhesion  between  the  bladder  and 
rectum  might  also  be  separated  by  an  inexpert  operator. 

The  Urethra  is  the  excretory  canal  of  the  bladder,  it 
commences  at  the  neck  of  that  organ,  and  terminates  at 
the  meatus  upon  the  glans  penis.  It  is  about  nine  inches 
long,  and  is  divided  into  three  portions ;  the  prostatic, 
membranous,  and  spongy. 

The  Prostatic  urethra  is  the  most  dilated  part  of  the 
canal,  and  is  a  little  more  than  an  inch  in  length.  It  is- 
situated  in  the  prostate  gland,  one  third  nearer  to  the 
upper  than  to  the  lower  surface  of  that  body.  Upon  its 
inferior  wall  or  floor  is  a  lengthened  fold  of  mucous 
membrane,  called  caput gaUinaginis,  (cocks-comb)  or  veru 
montanum.  At  the  commencement  of  this  fold  is  a  pouch 
of  the  mucous  membrane,  the  sinus  pocularis,  and  into 
this  pouch  open  the  two  ^aculatory  ducts  from  the  vesi- 
culse  seminsdles.  On  either  side  of  the  veru  montanum 
are  a  number  of  openings,  the  terminations  of  the  pro* 
static  ducts. 

The  Membranous  portion  of  the  urethra  (Jig»  45.  15.) 
is  the  narrowest  part  of  the  canal,  is  a  little  less  than  an 
inch  in  length,  and  is  situated  within  the  two  layers  of  the 
deep  perineal  fascia.  Its  coverings  are,  the  mucous  lining; 
an  elastic  fibrous  coat ;  a  muscular  covering  from  the 
compressor  urethras  muscle;  and  a  fibrous  investment 
from   the    deep    perineal  fascia.      Immediately   that  it 
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escapes  from  the  deep  perineal  fasck,  it  is  received  into 
the  upper  part  of  the  bulb  of  the  urethra,  and  becomes 
the  spongy  portion. 

The  Spanffy  portion  of  the  urethra  is  named  from  being 
inclosed  by  the  corpus  spongiosum  penis.  The  com- 
mencement of  the  corpus  spongiosum  forms  the  htdb, 
hence  the  included  urethra  is  called  the  bulbous  portUm. 
Next  to  the  prostatic  portion,  the  bulbous  is  the  most 
dilated  part  of  the  canal.  In  the  body  of  the  corpus 
spongiosum,  the  canal  diminishes  in  size,  but,  within  the 
glans  penis,  it  forms  a  third  dilatation  called  fossa  navi' 
ctdaris,  and,  at  the  meatus  contracts  so  much  as  to  be 
smaller  than  at  any  other  part  of  the  tube. 

The  bulbous  portion  has,  opening  into  it,  the  two  small 
excretory  ducts  of  Coujper*s  glands.  These  small  bodies 
(^fig»^5.  iQ.fig.  48.  ii.),  about  the  size  of  peas,  are  situ- 
ated immediately  beneath  the  membranous  portion  of  the 
urethra,  between  the  two  layers  of  the  deep  perineal 
fascia,  and  are  covered  by  the  inferior  fasciculus  of  the 
compressor  urethrse  muscle.  They  are  composed  of 
mucous  follicles  and  their  ducts,  about  three  quarters  of 
an  inch  in  length,  pass  forwards  to  open  into  the  bulbous 
urethra. 

In  the  mucous  membrane  are  a  number  of  mucous 
follicles  or  lacumB.  These  are  most  numerous  upon  the 
upper  wall  of  the  canal,  and  have  their  openings  directed 
forwards  so  as  to  catch  the  point  of  a  catheter  in  its 
passage  into  the  bladder,  and  give  rise  to  a  temporary 
impediment.  In  a  case  of  this  kind  the  instrument  should 
be  withdrawn  a  little,  and  then  pushed  gently  on,  with  a 
slight  depression  of  the  point. 

One  of  these  lacunae,  larger  than  the  rest,  is  called 
lacuna  magna  ;  it  is  situated  at  about  an  inch  and  a  half 
from  the  meatus.  It  is  said  to  be  the  seat  of  the  secretion 
of  the  drop  of  matter  which  is  squeezed  from  the  urethra 
in  old  gonorrhoea. 

Prostate  gland.  —  The  Prostate  gland  (^fig>  45. 12.) 
surrounds  the  upper  surface  of  the  neck  of  the  bladder, 
and  is  situated  within  the  pelvis.  It  has  the  shape  and 
size  of  a  Spanish  chesnut ;  the  base  being  directed 
backwards  towards  the  bladder,  the  apex  forwards  to  the 
deep  perineal  fescia ;    the   flat  side  upwards,  and  the 
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convex  side  downwards.     The  latter  lies  in  contact  with 
the  rectum,  and  may  be  distinctly  felt  through  its  coats. 

It  is  retained  in  its  place  by  the  two  tendons  of  the 
bladder,  which  are  continuous  with  the  anterior  ligaments 
of  the  bladder,  by  the  attachments  of  the  pelvic  fascia 
below,  and  by  a  process  of  the  internal  layer  of  the  deep 
fascia,  which  forms  a  sheath  around  the  membranous 
urethra,  and  is  inserted  into  the  prostate. 

It  consists  of  three  lobes,  two  lateral  and  a  middle  hbe  ; 
the  latter  is  a  small  transverse  process  connected  with  the 
base  of  the  gland.  It  supports  the  elastic  tissue  whidi 
forms  the  projection  of  mucous  membrane  at  the  com- 
mencement of  the  urethra,  called  uvula  vesicae,  and  when 
enlarged  presses  the  uvula  inwards  towards  the  interior  of 
the  bladder,  and  produces  a  great  impediment  to  the  flow 
of  urine. 

The  Ducts  of  the  prostate,  from  twenty  to  twenty.five 
in  number,  open  into  the  prostatic  urethra  on  each  side  of 
the  veru  montanum. 

The  urethra,  in  passing  through  the  prostate,  lies  nearer 
to  its  upper  than  its  lower  surface. 

VESicuLiE  SEMINALES.  —  At  the  basc  of  the  prostate 
eland  are  the  vesicttlcB  semirudes  {fig*  45.  ii.)  each  formed 
by  the  convolutions  of  a  single  dilated  tube,  and  enclosed 
in  a  dense  fibrous  membrane.  Their  larger  extremities 
are  directed  backwards,  and  are  separated  from  each 
other  by  a  considerable  interval ;  the  smaller  converge  to 
a  point  anteriorly,  and  almost  meet  at  the  base  of  the 
prostate  gland.  They  form  in  this  manner  the  lateral 
boundaries  of  a  triangular  space,  which  corresponds  with 
the  triangle  on  the  inner  surface  of  the  bladder,  called 
trigone  vesicale. 

Vasa  DEFERENTiA.  —  The  Vas  deferens  {fig*  45.  lo.) 
from  each  testicle  enters  the  abdomen  at  the  internal  ab- 
dominal ring,  and  passes  inwards  to  the  side  of  the  fundus 
o^  the  bladder ;  it  then  descends  along  its  posterior  surface, 
and  crosses  the  direction  of  the  ureter  to  the  base  of  the 
prostate  gland.  When  it  reaches  the  vesicula  seminalis 
It  becomes  connected  by  cellular  tissue  to  its  inner  border, 
and  terminates  by  a  small  duct,  which  unites  with  a 
similar  duct  from  the  vesicula  seminalis,  to  fbrm  the 
dtwtus  e^'aculatorius.     The  ejaculatory  duet  is  about  three 
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qum*ters  of  an  inch  in  length,  and  passes  forwards  between 
the  prostate  gland  and  the  lining  membrane  of  the  urethra, 
to  terminate  near  its  fellow  of  the  opposite  side  in  the 
sinus  pocularis. 

If  the  bladder  and  rectum  be  separated  from  their  lateral  connec- 
tions and  turned  down,  the  attachments  of  th^  pelvic  fascia  and  the 
levator  ani  muscle  may  ne^fit  be  seen  and  examined. 

The  Pelvic  fascia  is  continuous  with  the  iliac  fascia 
along  the  border  of  the  pelvis,  and  is  prolonged  down- 
wards, so  as  to  line  the  interior  of  its  cavity.  At  its 
lower  part  it  is  reflected  from  the  sides  of  the  pelvis 
upon  the  rectum,  the  base  of  the  bladder,  and  prostate 
gland,  forming  the  lateral  true  ligaments  of  the  bladder. 
In  front  it  forms  its  anterior  true  ligaments.  If  this  fascia 
be  carefully  raised,  a  thin  layer  of  muscular  fibres  will  be 
seen  beneath  it,  which  should  now  be  dissected. 

The  Levator  ani  is  a  thin  plane  of  muscular  fibres, 
situated  on  each  side  of  the  pelvis.  It  arises  from  the 
inner  surface  of  the  pubis,  from  the  spine  of  the  ischium, 
and  between  those  points  from  the  angle  of  union  between 
the  obturator  and  the  pelvic  fascia^  Its  fibres  descend  to 
be  inserted  into  a  raph6  in  front  of  the  coccyx,  into  the 
lower  part  of  the  rectum,  base  of  the  bladder,  and  pros" 
tate  gland. 

Wilson's  and  Guthrie's  muscles  (the  compressor  ure- 
thrse)  are  situated  between  the  two  layers  of  the  deep 
perineal  fascia,  and  are  described  with  the  perineum. 

Actions.  —  The  luse  of  the  levator  ani  is  expressed  in 
its  name.  It*is  the  antagonist  to  the  diaphragm  and  the 
rest  of  the  expulsory  muscles,  and  serves  to  support  the 
rectum  and  vagina  during  their  expulsive  efforts.  In  the 
operation  for  lithotomy  on  children  and  emaciated  per- 
sons, its  action  is  often  very  remarkable,  contracting 
spasmodically,  and  producing  a  fluttering  which  is  very 
annoying  to  the  operator. 

If  the  levator  ani  muscle  be  separated  from  its  origin, 
and  turned  downwards,  the  obturator  fascia  will  be  seen 
beneath,  and  the  mode  of  origin  of  the  middle  fibres  of 
the  muscle  may  be  examined.  The  obturator  fascia 
binds  down  the  internal  obturator  muscle,  and  covers  in 
the  internal  ppdic  vessels  and  nerve, 

s 
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The  Arteries  and  Nerves  cf  the  pelvis  should  now  be 
dissected.  This  is  easily  done  by  taldng  the  trunk  of  the 
internal  iliac  as  a  guide  to  its  branches. 

The  Nerves  forming  the  sacral  plexus  may  be  traced 
from  the  anterior  sacral  foramina. 

The  Internal  iliac  artery,  as  soon  as  it  enters  the 
pelvis,  divides  into  two  trunks,  an  anterior  and  posterior ; 
the  anterior  division  has  connected  with  it  the  remains  of 
the  umbilical  artery,  and  then  divides  into  the  ischiatic 
and  internal  pudic  arteries ;  the  posterior  division  gives  off 
the  smaller  pelvic  branches,  and  passing  out  of  the  pelvis 
becomes  the  gluteal  artery.  The  branches  may  be  thus 
arranged. 

Anteriwr  Trunks  Posterior  Trunk. 

Umbilical,  Ilio-lumbar, 

Ischiatic,  Obturator, 

Internal  pudic.  Lateral  sacral. 

Gluteal. 

The  Umbilical  is  the  commencement  of  the  fibrous 
cord,  which  passes  forwards  by  the  side  of  the  fundus  of 
the  bladder,  and  then  ascends  converging  to  the  urachus, 
and  its  fellow  of  the  opposite  side,  as  far  as  the  um- 
bilicus. 

It  is  pervious  for  a  short  distance  only,  and  gives  off 
several  small  branches,  called  superior  vesical,  which  are 
distributed  to  the  fundus  and  side  of  the  bladder,  and 
extend  as  far  as  the  prostate  gland. 

The  Ischiatic  artery  descends  to  the  lower  border  of 
the  great  sacro-ischiatic  foramen,  and  escapes  from  the 
pelvis  below  the  pyriformis  muscle.  It  gives  off  a  few 
small  branches  within  the  pelvis  to  the  rectum,  fundus  of 
the  bladder^  and  vesiculse  seminales :  see  page  36. 

The  Internal  pudic  artery  also  passes  through  the  great 
sacro*ischiatic  foramen,  below  the  pyriformis  muscle,  but 
nearer  to  the  sacrum  than  the  ischiatic.  It  crosses  the 
spine  of  the  ischium,  and  re-enters  the  pelvis  through  the 
lesser  sacro-ischiatic  foramen :  it  then  crosses  the  tube- 
rosity of  the  ischium  at  about  an  inch  from  its  lower 
border,  resting  upon  the  obturator  muscle,  and  bound 
down  by  the  obturator  fascia.  It  next  ascends  along  the 
edge  of  the  ramus  of  the  ischium  and  pubis,  between  tlje 
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two  layers  of  the  deep  perineal  fascia,  giving  off  branches 
to  the  perineum  and  penis,  and  terminates  in  the  dorsalis 
penis  artery.  Its  branches  within  the  pelvis  are  the 
middle  hemorrhoidal. 

In  the  female  it  is  distributed  in  the  same  manner  to 
the  perineum  and  external  organs  of  generation. 

The  lUo'hmbar  artery  ascends  beneath  the  psoas  mus- 
cle to  the  posterior  part  of  the  crest  of  the  ilium,  along 
which  it  takes  its  course,  supplying  the  adjoining  muscles. 
It  inosculates  with  the  lumlmr  arteries  and  with  the  cir- 
cumflexa  ilii. 

The  OhtaraJbOT  artery  passes  forwards  a  little  below  the 
brim  of  the  pelvis,  to  the  upper  border  of  the  obturator 
foramen.  It  enters  the  thigh  through  an  opening  in  the 
obturator  ligament,  and  is  distributed  to  the  muscles  of 
the  upper  and  inner  part  of  the  thigh,  and  to  the  hip 
joint :  see  page  24*. 

The  Lateral  sacral  is  a  small  artery  which  runs  by  the 
side  of  the  anterior  sacral  foramina,  and  sends  branches 
into  them  for  the  supply  of  the  sacral  nerves.  It  anas- 
tomoses with  the  sacra-media. 

The  Gluteal  artery  passes  directly  outwards  through 
the  upper  part  of  the  great  sacro-ischiatic  foramen,  above 
the  pyriformis  muscle,  and  is  distributed  to  the  gluteal 
muscles  :  see  page  35. 

Sacral  plexus  of  nerves.  —  The  Sacral  pleanis  is 
formed  by  the  anterior  branches  of  the  last  lumbar  and 
four  upper  sacral  nerves,  and  receives  filaments  from  the 
sympathetic  ganglia.  The  last  lumbar  nerve  is  caUed  lum- 
bo-sacral ;  it  gives  origin  to  the  gluteal  nerve. 

The  Branches  of  the  sacral  plexus  are,  the  mscer,al^ 
which  are  distributed  to  the  viscera  of  the  pelvis,  viz.,  the 
bladder,  prostate  gland,  uterus,  rectum,  &c.,  and  commu- 
nicate very  freely  with  the  termination  of  the  hypogastric 
plexus  ;  and  the  external^  which  are  three  in  number. 

Internal  pudic. 
Lesser  ischiatic, 
Greater  ischiatic. 

The  GlutetU  nerve  passes  out  of  the  pelvis  with  the 
gluteal  artery,  through  the  great  sacro-ischiatic  foramen, 
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above  the  pyriformis  muscle,  and  is  distributed  with  the 
branches  of  that  arteiy. 

The  Iniemal  pudie  nerve  passes  out  of  the  pelvis 
through  the  great  sacro-ischiatic  foramen,  below  the 
pjrrifbrmis  muscle,  and  follows  the  course  and  distribution 
of  the  internal  pudic  arterj. 

The  Lesser  ischiaiic  nerre  passes  out  of  the  pelvis 
through  the  great  sacro-ischiatic  foramen,  in  company 
with  the  great  ischiatic  nerve,  and  is  distributed  to  the 
muscles  of  the  ischiatic  r^ion,  and  to  the  integument  on 
the  posterior  aspect  of  the  thigh  :  see  page  37. 

The  Chreat  ischiatic  nerve  is  formed  by  the  union  of  all 
the  nerves  which  form  the  sacral  plexus.  It  is  a  thick 
nervous  band  of  considerable  breadth.  It  leaves  the 
pelvis  through  the  great  sacro-ischiatlc  foramen,  below 
the  lower  border  of  the  pyriformis  muscle,  and  is  distri« 
buted  to  the  lower  extremity :  see  page  S8« 

The  two  last  saeral,  or  rather,  the  Coccygeal  nerves^  are 
distributed  to  the  lower  extremity  of  die  rectum  and 
perineum,  and  communicate  with  branches  of  the  hypo* 
gastric  plexus. 

The  Sympathetic  nerve  within  the  pelvis  is  composed 
of  four  or  five  small  ganglia  on  each  side,  which  terminate 
on  the  coccyx  in  a  single  ganglion,  called  ganglion  impar. 
The  sacral  ganglia  give  filaments  to  each  of  the  sacral 
nerves  and  visceral  filaments,  which  are  distributed  to  the 
viscera  of  the  pelvis,  and  communicate  with  the  filaments 
of  the  hypogastric  plexus. 

External  Organs  of  Generation  in  the  Male. 

Penis.  —  The  Penis  is  composed  of  three  lengthened 
bodies,  closely  united  to  each  other,  the  two  corpora  ca- 
verTUWh  and  the  corpus  spongiosum. 

The  Corpora  cavernosa  {fig.  45. 22.)  are  firmly  attached 
at  their  commencement  to  the  ramus  of  the  ischium  and 
pubis,  where  they  form  the  crura  penis;  they  then  pass 
forwards,  and  meeting  in  the  middle  line,  become  inti- 
mately united,  and  constitute  the  chief  bulk  of  the  body 
of  the  penis.  They  consist  of  cellular  structure  enclosed 
^n  a  very  dense  fibrous  investment,  and  are  separated  by 
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BYi  incomplete  partition,  'which  is  named  septum  pectini' 
forme.    They  terminate  anteriorly  in  a  rounded  extremity^ 
which  is  received  into  a  depression  on  the  posterior  part 
of  the  glans  penis. 

The  Corpus  spongiosum  (^fig*  45. 19.)  is  situated  in  the 
groove  upon  the  under  surface  of  the  two  corpora  caver-* 
nosa.  It  commences,  posteriorly,  by  a  considerable  en« 
largement,  which  is  called  the  hvlh,  21.,  and  terminates, 
anteriorly,  in  a  rounded  extremity,  named  the  glans 
penisy  20.  The  Indb  is  attached  to  the  anterior  layer  of 
the  deep  perineal  fascia,  by  a  process  which  is  sent  for- 
wards to  enclose  the  membranous  portion  of  the  urethra. 
The  corpus  spongiosum  is  connected  to  the  corpora 
cavernosa  by  means^  of  cellular  tissue,  and  the  glans  is 
applied  against  their  extremity  and  attached  to  it  by  the 
same  medium.  The  urethra  enters  the  bulb  as  soon  as  it 
escapes  from  the  deep  perineal  fascia,  and  runs  forwards 
through  the  corpus  spongiosum  to  the  meatus. 

The  corpus*  spongiosum  is  named  from  its  spongy 
cellular  structure,  which  resembles  that  of  the  interior  of 
the  corpus  cavernosum.  It  is  enclosed  in  a  thin  layer  of 
fibrous  membrane. 

The  Glans  penis  (Jig*  ^«  ^0  ^s  covered  by  a  very  thin 
cuticle,  and  is  surrounded  by  an  elevated  ridge,  called 
corona  glandis,  A  number  of  sebaceous  glands,  the 
glanduUe  odorifirtBy  or  Tyson's  glands,  are  situated  around 
the  corona*  The  glans  is  protected  by  a  duplicature  of 
integument,  called  the  prepvjcey  which  is  retained  in  con- 
nection with  the  under  surface  of  the  glans,  by  a  thin  fold 
called  the  frtenum  preputii.  There  is  a  deep  fossa 
around  the  corona  glandis,  between  it  and  the  attachment 
of  the  prepuce,  in  which  syphilitic  sores  occasionally 
occur ;  when  this  is  the  case,  Uiey  are  extremely  trouble- 
some, and  oflen  burrow  beneath  the  corona  to  a  consider- 
able depth. 

The  integument  of  the  penis  is  remarkable  for  its  loose- 
ness, and  for  the  absence  of  adipose  substance  in  its 
cellular  tissue. 

The  penis  is  supported  by  a  ligament,  Ligamentnm 
suspensorium  (^fig*  45.  23.),  which  descends  from  the  sym- 
phisis pubis,  to  be  inserted  by  two  portions  into  the  cor- 
pora cavernosa. 
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Vessels  and  nerves.  —  The  Arteries  of  the  peois  are 
derived  from  the  internal  pudic ;  they  are  the  arteries  of 
the  bulb,  of  the  corpora  cavernosa,  and  of  the  dorsum  of 
the  penis.  The  Veins  return  the  blood  by  the  sides  of 
the  arteries  to  a  plexus  situated  around  the  neck  of  the 
bladder.  The  dorsal  vein  is  of  very  large  size,  and  runs 
from  before  backwards  in  the  groove  on  the  dorsum  of  the 
penis.  It  passes  between  the  two  portions  of  the  sus- 
pensory ligament,  and  beneath  the  pubic  symphisis,  to 
open  into  the  vesical  plexus. 

The  Lymphaties  pass  outwards  to  the  inguinal  glands. 

The  Nerves  are  branches  of  the  internal  pudic  nerve 
and  hypogastric  plexus,  and  accompany  each  branch  of  the 
arteries. 

Scrotum.  —  The  Scrotum  ^purse,  leather  bag)  is  the 
tegumentary  fold  which  contains  the  testicles.  It  con- 
sists of  two  layers,  the  integument  and  dartos. 

The  Integument  is  extremely  thin,  and  in  very  large 
quantity.  It  is  covered  with  hairs  issuing  obliquely  from 
the  skin,  and  having  prominent  roots.  Along  the  middle 
line  it  is  marked  by  a  raph6. 

The  Dartos  is  a  contractile  fibrous  layer,  situated  im- 
mediately beneath  the  integument,  and  forming  a  distinct 
covering.  It  also  divides  the  cavity  of  the  scrotum  into 
two  equal  chambers  by  a  septum  (septum  scroti)  of  the 
same  structure. 

The  Structure  of  the  dartos  is  intermediate  between 
muscle  and  elastic  fibrous  tissue,  and  is  called  by  some 
authors  <<  dartoid  tissue," 

Testicle.  —  The  Testicles  are  lodged  within  the  two 
cavities  formed  by  the  dartos,  and  are  surrounded  by  an 
extremely  loose  and  abundant  cellular  tissue,  which  con- 
tains no  adipose  substance. 

The  Coverings  of  the  spermatic  cord  and  testicle^  are  the 

Spermatic  fascia, 
Cremasteric, 
Fascia  propria. 

The  Spermatic  fascia  is  the  intercolumnar  fascia  de- 
rived from  the  external  abdominal  ring,  which  is  carried 
downwards  with  the  testicle  in  its  descent  in  the  foetus. 
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The  Cremasteric  covering  {erythrc/id)  is  formed  by  the 
expansion  of  the  fibres  of  the  cremaster  muscle,  which  are 
also  carried  down  in  the  descent  of  the  testicle. 

The  F'ascia  propria  consists  of  the  transversalis  fascia, 
carried  down  by  the  testicle  in  its  descent. 

The  Proper  coverings  of  the  testicle  are,  the  tunica  vo- 
ginaUsy  and  tunica  aUniginecu 

The  Tunica  vaginalis  is  a  pouch  of  serous  mem- 
brane derived  from  the  peritoneum  in  the  descent  of  the 
testicle,  and  afterwards  obliterated  from  the  abdomen  to 
within  a  short  distance  of  the  testicle.  Like  other  serous 
coverings,  it  is  a  shut  sac  .investing  the  organ,  and  thence 
reflected  so  as  to  form  a  bag  around  its  circumference  ; 
hence  it  is  divided  into  the  tunica  vaginalis  propria^  and 
tunica  vaginaUs  reftexa^ 

The  Tunica  atouginea  is  a  thick  fibrous  membrane  of  a 
white  colour,  and  is  the  proper  tunic  of  the  testicle. 
From  the  union  of  a  serous  membrane  with  a  fibrous  tunic, 
the  tunica  vaginalis  is  considered  as  a  fibro-serous  mem- 
brane, and  is  ranged  with  the  dura  mater  and  pericar- 
dium. If  the  tunica  vaginalis  reflexa  be  laid  open,  it  will 
be  found  to  contain,  in  its  interior,  the  testicle  and  a 
flattened  body  lying  to  its  outer  side,  the  epididymis. 

The  Testicle  *  is  an  ovoid  gland  slightly  flattened  at  its 
sides.  If  it  be  divided  by  a  transverse  section,  it  will  be 
observed  that  the  tunica  albuginea  {Jig*  46.  i.),  after  in- 
vesting it  completely,  is  reflected  inwards  along  its  pos- 
terior border,  so  as  to  form  a  projecting  ridge  in  its  in- 
terior, called  mediastinum  testis,  2.,  (corpus  Highmoria- 
num.t)  From  the  mediastinum,  a  number  of  ^fibrous  cords,  3. 
pass  off  and  radiate  in  all  directions  towards  the  inner 

*  For  the  anatomy  of  the  testicle,  we  would  advise  the  student  to 
consult  Sir  Astley  Cooper's  beautiful  monograph,  entitled,  **  Ob- 
servations on  the  Structure  and  Diseases  of  the  Testis.'*  A  sight  of 
the  preparations  and  injections  of  this  organ  and  of  the  thymus  gland 
is  one  of  the  greatest  anatomical  treats  that  this  town  is  capable  of  af- 
fording. 

t  Nathaniel  Highmore,  a  physician  of  Oxford,  in  his  "  Corporis 
Humani  Disquisitio  Anatomica,*'  published  in  1651 :  he  considers  the 
corpus  Highmorianum  as  a  duct  formed  by  the  convergence  of  the 
fibrous  co]^  which  he  mistakes  for  smaller  ducts. 
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surface  of  the  tunic  to  which  they  are  firmly  attached. 
For  a  knowledge  of  the  use  of  this  arrangement,  as  of 
many  other  very  important  structures  in  the  body,  ana- 
tomists are  indebted  to  Sir  Astley  Cooper,  who  has  shown 
that  this  simple  disposition  is  beautifully  adapted  to  the 
purpose  of  preventing  the  compression  of  the  substance 
of  the  testicle :  and,  truly,  we  know  of  no  structure  in  the 
animal  economy  that  evinces  more  striking  evidence  of 
design  than  does  this. 

In  the  section  of  the  mediastinum  testis,  two  groups  of 
minute  foramina  will  be  observed,  one  near  the  external 
surface  of  the  mediastinum,  consisting  of  divided  arteries 
and  veins ;  the  other  near  to  its  inner  edge,  —  of  the  di- 
vided tubes  of  the  rete  testis. 

Upon  the  inner  surface  of  the  tunica  albuginea,  is  the 
tunica  vasculosa  testis  {Jig»  46.  4.\  the  nutrient  membrane 
of  the  testicle.  It  sendis  vascular  processes  inwards  be- 
tween the  lobules.  Sir  Astley  Cooper  has  con^ared  the 
tunica  albuginea  to  the  dura  mater,  and  the  tunica  vas- 
culosa to  the  pia  nmter  of  the  brain. 

The  St^startce  of  the  testis  is  composed  of  minute  tubes, 
(tvbuli  seminiferi)  very  much  convoluted  and  arranged  in 
lobules  {fig*  46.  5.),  {lobuli  testis).  The  apices  of  the 
lobules  are  directed  towards  the  mediastinum,  and  ter- 
minate in  small,  straight  ducts  called  vasa  reda,  6.  The 
vasa  recta  form  a  net. work  of  minute  tubes,  running  from 
below  upwards  within  the  substance  of  the  mediastinum, 
which  is  called  the  rete  testis,  7.  The  ducts  forming  the 
rete,  quit  the  testis  at  its  upper  and  posterior  part  under 
the  name  of  vasa  efferentich  9, 9.,  which  are  eight  or  ten  in 
number,  and  the  vasa  efferentia  become  convoluted  into 
cones,  called  coni  vasailosi,  lo.  The  convolutions  of  the 
vasa  elFerentia,  external  to  the  testicle,  constitute  the 
epididymis.  The  upper  end  of  the  epididymis  is  of  large 
size,  from  the  great  assemblage  of  convoluted  tubes  in  the 
coni  vasculosi;  hence  it  is  named  globus  major,io.  The 
middle  portion  or  body  of  the  epididymis,  11.,  is  formed 
by  the  convolutions  of  a  single  tube,  and  the  lower  portion, 
or  globus  minor,  12.,  consists  of  the  convolutions  of  the 
vas  deferens,  previously  to  commencing  its  ascending 
course.    The  convolutions  of  these  tubes  in  the  epidid3rmis 
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*  -FV-  46.  The  anatom;  of  the  testicle. 

No.  1.  Tbe  tunica  albuginea.  3.  Hie  medianinum  teab's,  or  cor. 
put  Highmoriaaum.  3.  A  fibrous  cord  pusing  between  two  of  the 
lobulei  from  the  mediastinum  to  the  inner  aurface  of  tbe  tunica  albu- 
gines.  Similar  cords  are  obsened  between  tbe  otfaer  lobules.  4. 
The  tunica  rasculoga  or  pia  mater  testis,  &  Two  of  tbe  lobules  of 
wbicb  the  substance  of  the  testicle  is  composed.  The;  are  seen  to 
coDsiit  of  the  coniolutions  of  minute  lubes,  lubuli  seminiteri.  6.  The 
■mall  straight  tubes  bj  which  the  tubuli  seminiteri  terminate,  va^a 
recta.  7.  The  rete  leslii,  an  aggregation  of  tubuli  situated  in  the 
anterior  half  of  the  mediasdnum.  Tbe  posterior  half  (S.)  is  occupied 
by  the  arteries  and  reins.  9.  9.  Tbe  Tasa  elTerentia.  10.  Tbe  coni. 
cal  coUTolutions  of  tubuli  called  coni  rasculosi.  This  portion  of  the 
organ  bang  of  large  size,  and  situated  externally  to  the  testicle,  is 
the  globus  major  of  the  epididymis.  II.  The  body  of  the  epididy-. 
mis.  13.  The  globus  minor  of  the  epididymis.  IS.  The  vai  de- 
ferens, ascending  to  the  external  abdominal  ring.  The  arrowa  mark 
the  coune  of  the  secretion  along  the  tubes. 
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are  secured  by  a  fibrous  membrane,  which  is  covered  by 
the  tunica  vaginalis. 

The  Vas  deferens  (Jig,  46.  iz,^fig.  45.  lo.)  commences, 
therefore,  in  the  globus  minor  epididymis  at  the  lower 
part  of  the  testicle,  and  ascends  along  the  posterior  part 
of  the  spermatic  cord  to  the  external  abdominal  ring. 
It  then  passes  along  the  spermatic  canal,  and  through  the 
internal  abdominal  ring,  to  the  side  of  the  fundus  of  the 
bladder.  It  next  descends  along  the  posterior  wall  of  the 
bladder,  crossing  the  direction  of  the  ureter,  and  ter- 
minates at  the  base  of  the  prostate  gland  by  uniting  with 
the  duct  of  the  vesicula  seminalis  to  form  the  ejaculatory 
duct. 

The  Spermatic  cord  consists  of  the  vessels  and  nerves 
passing  to  and  from  the  testicle,  enclosed  in  several 
tunics  or  fascise.  The  left  cord  is  a  little  longer  than  the 
right :  hence  the  lefl  testicle  is  the  lower  of  the  two. 
The  cord  is  placed  behind  the  testicle,  so  that  the  con- 
vexity of  the  testis  looks  forwards  and  a  little  outwards. 

Vessels  and  nerves.  —  The  arteries  of  the  cord  are 
the  spermaticy  from  the  aorta  ;  cremasteric,  from  the  epi* 
gastric ;  and  deferentialy  from  the  vesical  artery.  The 
Veins  are  numerous,  and  have  valves  at  very  short  dis- 
tances. They  are  sometimes  called  vasa  pampinifbrmiOf 
from  the  peculiar  tendril-like  arrangement  of  the  smaller 
vessels.  The  Li/mphatics  are  beautifully  shown  in  the 
injections  made  by  Sir  A.  Cooper :  they  terminate  in  the 
lumbar  glands. 

The  Nerves  are  derived  from  the  spermatic  plextcs,  and 
from  the  genito-crural  and  iHo-scroUd  branches  of  the 
lumbar  plexus. 

The  Coverings  of  the  cord  are  the  fascia  spermaiicaf 
cremaster,  and  fascia  propria. 

Surgery  of  the  Testicle  and  Spermatic  Cord, 

When  the  tunica  vaginalis  remains  unclosed,  the  intes- 
tine being  forced  into  it,  lies  in  contact  with  the  testicle : 
this  is  Congenital  hernia  {Jig,  41.  page  334.). 

Hydrocele,  in  infants  and  young  children,  often  commu- 
nicates with  the  cavity  of  the  abdomen  from  the  same 
deficiency  of  closure. 
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When  the  tunica  vaginalis  is  closed  at  the  upper  point 
only,  and  the  hernial  sac  descends  behind  it,  we  have  a 
case  of  Encysted  hernia  (Jig.  42.  page  335.).  If  the 
hernial  sac  were  to  descend  into  the  tunica  vaginalis, 
instead  of  behind  it,  the  serous  membtane  rising  all 
around  it,  that  also  would  be  a  form  of  encysted  hernia. 

When  the  tunica  vaginalis  is  closed  from  point  to  point 
only,  fluid  may  collect  in  the  unobliterated  portions,  and 
form  one  or  more  sacs.  This  is  the  Hydrocele  of  the 
eord. 

If  the  fluid  collect  in  the  tunica  vaginalis  itself,  the 
case  is  common  Hydrocele,  If  blood  in  place  of  serous 
£uid  occupy  the  tunica  vaginalis,  the  case  is  one  of  Hema- 
tocele. 

If  the  veins  of  the  cord  be  enlarged  and  tortuous,  or 
varicose,  the  case  is  one  of  Varicocele^  or  spermatocele. 

Swelled  testicle  is  oflen  called  Hernia  humoralis  ;  and 
inguinal  hernia,  descending  into  the  scrotum,  forms 
Scrotal  hernia. 

Female  Pelvis  and  Organs  of  Generation. 

The  contents  of  the  female  pelvis  are  the  bladdery 
vaginay  utertiSy  with  its  appendages,  and  rectum. 

The  Bladder  is  in  relation  with  the  pubis  in  front,  and 
with  the  vagina  beneath.  Its  form  corresponds  with  that 
of  the  pelvis,  being  broad  from  side  to  side,  and  often 
bulging  more  on  one  side  than  on  the  other.  This  is 
particularly  evident  after  frequent  parturition. 

The  Coats  of  the  bladder  are  the  same  as  those  of  the 
male. 

The  Muscular  coat  has  its  two  layers,  the  external  and 
the  internal;  the  longitudinal  fibres  of  the  former  are 
attached  to  a  ring  of  thickened  submucous  tissue,  which 
surrounds  the  commencement  of  the  urethra,  and  is  con- 
nected, like  the  prostate  gland  in  the  male,  to  the  inner 
surface  of  the  os  pubis  by  means  of  the  tendons  of  the 
bladder.  This  enlargement,  Mr.  Guthrie  conceives,  to 
be  analogous  to  the  prostate  in  the  male ;  and  he  de- 
scribes it  as  the  prostate  gland  of  the  female.  An  opposite 
opinion,  viz.  that  there  is  no  prostate  gland  in  the  female, 
is  entertained  by  the  greater  number  of  anatomists. 
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The  Urethra  u  extremely  short,  not  more  than  an  inch 
and  a  half  in  length.  It  ia  enclosed  in  the  upper  wail  of 
the  vagina,  and  terminates  at  its  anterior  extremity. 

The  Female  organs  of  nfeneration  are  divided  into  ex- 
ternal and  internal* 

The  External  organs  are  the  mons  Veneris^  labia 
majoray  labia  mbuxra  or  n^^mpJuBy  clUoriSy  meatus  urina- 
rius,  and  the  entrance  to  the  vagina* 

The  Internal  organs  are  the  vagina^  uterus,  ovasieSf 
Fallopian  tubesy  and  ligaments. 

External  Organs  of  Generation, 

The  Mons  Veneris  la  an  eminence  of  integument,  situ- 
ated upon  the  pubis.  Its  cellular  tissue  is  loaded  with 
adipose  substance,  and  the  surface  covered  with  hairs. 

The  Labia  mo^a  are  two  large  longitudinal  folds  of 
integument,  consisting  of  fat  and  loose  cellular  tissue. 
They  enclose  an  elliptic  opening  called  the  vulva,  and 
are  united  posteriorly  by  a  thin  commissure  called  the 
fourchettSy  which  is  always  ruptured  in  parturition.  Im- 
mediately within  this  commissure  is  a  small  cavity,  the 
fossa  navicularis. 

The  breadth  of  the  perineum  is  measured  from  the 
fourchette  to  the  margin  of  the  anus,  and  is  usually  not 
more  than  an  inch  across. 

The  external  surface  of  the  labia  is  covered  with  hairs ; 
the  inner  surface  is  smooth,  and  lined  by  mucous  mem- 
brane, which  contains  a  number  of  sebaceous  follicles, 
and  is  covered  by  a  thin  epithelium.  The  use  of  the 
labia  majora  is  to  favour  the  extension  of  the  vulva  during 
parturition  ;  for,  in  the  passage  of  the  head  of  the  child, 
the  labia  are  completely  unfolded  and  efiaced. 

The  Labia  minora,  or  ngmphce,  are  two  smaller  folds 
situated  within  the  labia  majora.  Superiorly  they  are 
divided  into  two  processes ,  which  surround  the  glans 
clitoridis  and  form  its  prepucey  preputium  clitoridis.  Infe- 
riorly,  they  diminish  gradually  in  size,  and  are  lost  on  the 
sides  of  the  opening  of  the  vagina. 

The  nymphs  consist  of  mucous  membrane,  covered  in 
by  a  thin  epithelium.  They  are  provided  with  a  number 
of  sebaceous  follicles,  and  contain,  in  their  interior,  a  thin 
layer  of  erectile  tissue. 
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The  Clitoris  is  a  small  elongated  organ,  situated  in 
front  of  the  pubis,  and  supported  by  a  suspensory  ligament. 
It  is  formed  by  the  union  of  two  small  bodies,  which  are 
analogous  to  ttie  corpora  cavernosa  of  the  penis,  and,  like 
them,  arise  from  the  ramus  of  the  pubis  and  ischium  on 
each  side,  by  two  crura.  The  extremity  of  the  clitoris  is 
called  its  glans.  It  is  composed  of  erectile  tissue,  en^^ 
closed  in  a  dense  layer  of  fibrous  membrane,  and  is  sus- 
ceptible of  erection.  Like  the  penis,  it  is  provided  with 
two  small  muscles,  the  erectores  cliioridia,  which  arise 
from  the  ramus  of  the  ischium,  and  are  inserted  into 
the  crura. 

At  about  an  inch  beneath  the  clitoris  is  the  entrance  of 
the  vagina,  an  elliptic  opening,  marked  by  a  projecting 
margin.  The  entrance  to  the  vagina  is  closed  in  the  vir- 
gin by  a  membrane  called  the  Hymeny  which  is  stretched 
across  the  opening.  Sometimes  the  membrane  forms  a 
complete  septum,  and  gives  rise  to  great  inconvenience 
by  preventing  the  escape  of  the  menstrual  effusion.  It  is 
then  called  an  imperforaie  hymen.  The  hymen  is  not  by 
any  means  a  necessary  accompaniment  to  virginity,  for  it 
does  not  constantly  exist.  When  present  it  assumes  a 
variety  of  appearances  :  it  may  be  a  membranous  fringe, 
with  a  round  opening  in  the  centre,  or  it  is  a  semilunar 
ibid,  leaving  an  opening  in  front ;  or  a  transverse  septum^ 
having  an  opening  both  in  front  and  behind. 

The  rupture  of  the  hymen  or  its  rudimentary  existence, 
gives  rise  to  the  appearance  of  granulations  around  the 
opening  of  the  vagina :  these  are  called  caruncuUs  myr^ 
tiformes. 

The  triangular  smooth  surface  between  the  clitoris  and 
the  entrance  of  the  vagina,  which  is  bounded  on  each  side 
by  the  upper  portions  of  the  nymphss,  is  the  Vestibule. 

At  the  upper  angle  of  the  vagina  is  an  elevation  formed 
by  the  projection  of  the  upper  wall  of  the  canal :  and  im- 
mediately in  front  of  this  tubercle,  and  surrounded  by  it, 
is  the  opening  of  the  urethra,  the  Meatus  urinarius. 

Internal  Organs  of  Generation. 

Vagina.  —  The  Vagina  is  a  membranous  canal,  lead- 
ing from  the  vulva  to  the  uterus,  and  corresponding  in 
direction  with  the  axis  of  the  outlet  of  the  pelvis.    At  the 
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commencement  it  is  constricted,  but  near  the  uterus  be- 
comes  considerably  dilated.  Its  length  is  very  variable; 
but  it  is  always  longer  upon  the  posterior  than  upon  the 
anterior  wall.  The  former  is  usually  about  five  or  six 
inches  in  length,  and  the  latter  four  or  five.  It  is  inserted 
into  the  cervix  of  the  uterus,  which  projects  into  the 
upper  extremity  of  the  canal. 

In  Structure  the  vagina  is  composed  of  a  muootu  lining, 
a  layer  of  erectile  tissue^  and  an  external  tunic  of  ^fibrout 
structure,  resembling  the  dartos  of  the  scrotum.  The 
upper  half  of  the  posterior  wall  of  the  vagina  is  covered, 
on  its  pelvic  surface,  by  the  peritoneum ;  and^  in  front, 
tlie  peritoneum  is  reflected  from  its  upper  part  to  the 
posterior  surface  of  the  bladder. 

The  Mucous  membrane  presents  a  number  of  transverse 
papilke  or  rugiB  upon  its  upper  and  lower  surfaces,  which 
extend  outwards  on  each  side  from  a  middle  raphS,  The 
transverse  papillee  and  raph^  are  more  apparent  upon  the 
upper  than  upon  the  lower  surface,  and  the  two  raph6  are 
called  the  columns  of  the  vttgina.  The  mucous  membrane 
is  covered  by  a  thick  epithelium,  which  is  continued  from 
the  labia,  and  terminates  by  a  fringed  border  at  the  inner 
margin  of  the  os  uteri. 

The  External,  or  dartoid  layer  of  the  vagina,  serves  to 
connect  it  to  the  surrounding  viscera.  Thus,  it  is  very 
closely  adherent  to  the  under  surface  of  the  bladder,  and 
drags  that  organ  down  with  it  in  prolapsus  uteri.  To 
the  rectum  it  is  more  loosely  connected,  which  is  therefore 
less  frequently  affected  in  prolapsus. 

Uterus.  —  The  Uterus  (Jig,  47-  4.)  is  a  flattened 
organ  of  a  pyriform  shape,  having  the  base  directed  up- 
wards. Its  direction  corresponds  with  the  axis  of  the 
inlet  of  the  pelvis :  it  therefore  forms  a  considerable 
angle  with  the  direction  of  the  vagina.  It  is  about  three 
inches  in  length,  two  in  breadth  across  its  broadest  part, 
and  one  in  thickness.  It  is  divided  into  fundus,  body, 
cervix,  and  os  uteri. 

The  Fundus  {fig*  4*7. 5.)  and  Body,  4.  are  enclosed  in 
a  duplicature  of  peritoneum,  which  is  connected  with  the 
two  sides  of  the  pelvis,  and  forms  a  transverse  septum 
between  the  bladder  and  rectum.     The  folds  on  either 
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side  of  the  uterus  are  the  broad  UgameiUs,  e.     They  con- 
tain several  important  parts. 


The  Cervix,  3.,  gives  attachment  to  the  vagina,  and  the 
oi  uteri,  2,,  projects  into  tlie  upper  part  of  the  vagina,  and 
presents  a  transverse  opening,  within  and  around  the 
OB  uteri  are  occasionally  fountl  some  small  vesicles,  which 
are  called  the  ooula  of  Naboth.  These  are  dilated  mucous 
follicles,  having  the  openings  closed  by  adhesion.  The 
posterior  lip  ol  the  os  uteri  is  thicker  and  more  projecting 
than  the  anterior. 

The  Cavity  of  the  uterui  is  triangular  in  its  form, 
the  upper  angles  corresponding  with  the  commeocement 
of  the  Fallopian  tubes.  In  the  cervix  of  the  organ  is  an 
arborescent  arrangement  of  folds,  which  is  called  arbor 


Structure,  —  The  uterus  has  three  coals  —  an  in- 
ternal, or  mucous,  a  Jilirous,  or  muscular,  and  a  peritoneal 
coat.  In  the  uoimpregnated  state  the  fibrous  structure  is 
dense  and  pale,  and  very  indistinct ;  but  in  the  impreg- 

'  Fig-  47.  Tlie  feniale  internal  organs  of  generation- 
No.  1.  The  upper  partofthe  vagina.  2.  The  os  uteri,  projecting 
into  the  Tigins ;  the  posterior  lip  is  seen  to  be  longer  and  larger  than 
the  anterior.  3.  The  cervix  uteri.  4.  The  body  of  the  uterus.  5. 
Its  fundus.  6.  The  broad  ligament  of  the  left  aide,  having  enclosed 
between  its  layers  (T.)  tlie  Fallopian  tube,  and  (8.)  the  round  liga- 
menL      On  the  right  side  the  broad  ligament  is  removed,  so  as  lo 

Fallt^an  tube.  10.  Its  fimbriated  eitremily.  II.  One  of  il> 
fimbriiB  attached  to  the  ovary.  IS.  Tlie  ovary  attached  by  its  ligament 
to  the  upper  angle  of  tbe  uterus.      13.  Tbe  round  ligament 
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nated  uterus  it  ig  decidedly  muscular,  and  may  be  clearly 
demonstrated.  The  fibres  are  then  observed  to  be  dis- 
posed in  three  layers  —  an  extemcU^  consisting  of  ionffitu- 
dinal  Jibreti  a  midtUe^  of  oblique  fibres^  some  of  which  pass 
off  upon  the  Fallopian  tubes,  and  others  upon  the  round 
ligaments  ;  and  a  third  layw  consists  of  concentric  circles 

?^ fibres,  having  their  centre  at  the  commencement  of  the 
allopian  tubes.     In  the  cervix  uteri  the  fibres  are  cir. 
cular. 

Vessels  and  Nerves.— The  ^r^ertef  of  the  uterus 
are  the  uterine  from  the  internal  iliac,  and  the  spermatic 
from  the  aorta.  The  Veins  are  very  large  and  remark- 
able ;  in  the  impregnated  uterus  they  are  called  sinuses, 
and  consist  of  canals  channelled  through  the  substance  of 
the  organ,  and  are  merely  lined  by  the  internal  membrane 
of  the  veins. 

The  Nerves  are  derived  from  the  hypogastric  and 
spermatic  plexuses,  and  from  the  sacral  plexus. 

The  Appendages  of  the  tUerus  are  enclosed  by  the 
lateral  duplicatures  of  peritoneum,  called  the  broad  liga- 
ments.    They  are  the  Fallopian  tubes  and  ovaries. 

The  Fallopian  *  tubes  (Jig.  47.  7.)  are  two  tubular 
prolongations  which  pass  off  on  each  side  from  the  upper 
angles  of  the  uterus.  At  their  commencement  (ostium 
uterinum)  they  are  small^  but  they  gradually  increase  as 
they  pass  outwards,  and  terminate  by  expanded  fimbriated 
extremities t  10.  (ostium  abdominale).  One  of  these  fringes, 
11.,  longer  than  the  rest,  is  attached  to  the  ovary,  and 
serves  to  guide  the  tube  in  its  seizure  of  that  organ. 

The  tube  is  lined  by  mucous  membrane,  which  is  con- 
tinuous with  that  of  the  uterus,  and  at  the  fimbriated 
extremity  is  in  connection  with  the  peritoneum.  This  is 
the  only  instance  in  the  human  being  of  a  natural  opening 
existing  in  a  serous  membrane. 

The  Ovaries  (fig.  47.  12.)  are  two  oblong  flattened 
bodies  of  a  yellowish  colour,  situated  in  the  posterior 
folds  of  the  broad  ligaments.    They  are  connected  to  the 

*  Gabriel  Fallopiiu,  a  nobleman  of  Modena,  was  one  of  the 
founders  of  modern  anatomy.  He  was  professor  at  Ferrara,  then  at 
Pisa,  and  afterwards  succeeded  Vesalius  at  Padua.  His  principal 
observations  are  collected  in  a  work  entitled,  **  Observationes  Ana- 
tomicae,'*  which  he  pubh'shed  in  1561. 
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Upper  angles  of  the  uterus  at  each  side  by  a  rounded 
cord,  the  ligament  of  the  ovary. 

The  Structure  of  the  ovary  is  a  spongy  vascular  tissue, 
containing  serous  vesicles  (^Graafian)^  and  enclosed  in  a 
dense,  fibrous  tissue,  covered  by  peritoneum.  These 
vesicles  are  simple  cysts  containing  a  limpid  fluids  of 
various  size,  and  from  ten  to  fifteen  in  number  in  each 
ovary.  They  are  the  ova  in  which  the  future  embryo  is 
developed.  Bauer  states,  that  the  vesicles  which  are 
nearest  the  surface  have  a  minute  floating  body  in  their 
interior,  which  is  the  rudiment  of  the  germ. 

After  conception,  a  yellow  spot  is  often  found  in  one  or 
both  ovaries,  and  has  been  named  the  corpus  luteum.  It 
is  formed  of  yellow,  condensed  substance^  deposited  in 
the  place  of  the  ovum,  which  has  escaped.  This  was 
formerly  considered  a  certain  evidence  of  conception 
having  taken  place ;  but  nothing  can  be  more  fallacious. 
It  does  not  always  exist  in  women  who  have  borne 
children,  and  it  has  been  found  in  virgins,  and  even  in  a 
child  five  years  of  age. 

Vessels  and  Nerves.  —  The  Arteries  of  the  ovaries 
are  the  spermatic.  Its  Nerves  are  derived  from  the 
spermatic  plexus. 

The  uterus  is  held  in  its  place  by  two  round  ligamentSf 
which  are  connected  with  the  angles  of  the  uterus,  and 
pass  forwards  beneath  the  peritoneum  to  the  internal 
abdominal  ring:  they  then  follow  the  course  of  the 
spermatic  canal  on  each  side  to  the  labia  majora.  While 
in  the  spermatic  canal,  they  have  the  same  relations  as 
the  spermatic  cord,  which  they  represent  in  the  female. 

They  are  accompanied  by  a  small  artery,  and  several 
filaments  of  the  spermatic  plexus  of  nerves. 
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CHAPTER  X. 

ANATOMY   OF   THE  PERINEUM. 

The  Perineum  is  the  inferior  part  of  the  trunk  of  the 
body  in  which  are  situated  the  two  great  excretory  outlets, 
the  urethra  and  the  termination  of  the  alimentary  canal. 
These  are  parts  of  delicate  and  complicated  structure,  and 
largely  supplied  with  vessels  and  nerves.  They  are  also 
peculiarly  liable,  from  the  nature  of  (heir  functions,  to 
causes  of  irritation  and  disease.  Indeed,  disease  is  more 
frequent  and  various  in  this  region,  than  in  any  other  of 
the  body.  Nearly  the  whole  of  the  affections  admit  of 
relief  or  cure  from  operative  procedure.  Hence  the  peri- 
neum is  the  most  important  surgical  region  of  the  entire 
system,  and  incisions  are  made  through  it  to  great  depth 
and  in  various  directions.  A  good  knowledge  of  its  com- 
ponent structures  and  relations  is  therefore  highly  ne- 
cessary to  the  Surgeon,  for  a  misdirected  incision,  by 
wounding  important  parts,  would  involve  the  most  serious 
consequences,  and  probably  prove  fatal  to  the  patient. 

The  anatomical  composition  of  the  perineum  is  the 
same  as  that  of  any  other  part  of  the  body,  consisting  of 
ifUegumenty  superficial  fascia^  deep  fascia,  muscles,  vessels, 
and  nerves.  But  to  suit  the  peculiar  functions  of  this 
region,  they  are  somewhat  differently  distributed  and  ar- 
ranged. 

To  obtain  a  clear  and  precise  idea  of  the  nature  of  the 
perineum,  the  student  must  take  in  his  hand  a  pelvis  in 
which  the  sacro-ischiatic  ligaments  have  been  lefl  in  their 
proper  positions.  Let  him  now  turn  to  the  outlet  of  the 
pelvis,  and  he  will  be  enabled  to  trace  the  boundaries  of 
the  perineum.  In  front  he  will  have  the  arch  of  the  pubis, 
on  each  side  the  ramus  and  tuberosity  of  the  ischium  and 
great  sacro-ischiatic  ligaments  and  behind  the  coccyx. 

If  he  draw  a  line  transversely  across  this  outlet  from 
the  anterior  extremity  of  one  tuberosity  of  the  ischium 
to  the  same  point  on  the  other,  he  will  divide  the  open- 
ing into  two  parts  of  nearly  equal  size.     The  aiUeriof 
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sp€U!e  belongs  to  the  organs  of  generation,  the  posterior  to 
Uie  termination  of  the  alimentary  canal.  Let  us  first 
examine  the  anterior  or  genital  space, 

A  strong,  fibrous  membrane  is  stretched  across  this  an- 
terior space  from  the  ramus  of  the  pubis  and  ischium  on 
one  side  to  the  same  parts  on  the  opposite  side.  This  is 
called  the  ^^  I^eep  perineal  fascial'  It  is  a  septum  of  divi- 
sion between  the  interior  and  the  exterior  of  the  pelvis, 
between  the  internal  organs  of  generation  and  the  ex- 
ternal. The  deep  perineal  fascia  is  not,  however,  a  single 
membrane,  but  consists  of  two  lasers,  between  which  are 
situated  the  membranous  portion  of  the  urethral  the  com- 
pressor urethrae  muscle,  part  of  the  internal  pudic  arteries, 
the  arteries  of  the  bulb,  and  Cowper's  glands. 

Sxtemalfy  to  the  deep  fascia  is  the  penis,  which  is  com- 
posed of  three  lengthened  bodies,  the  two  corpora  caver- 
nosa above,  and  the  corpus  spongiosum  below.  The 
corpora  cavernosa  are  firmly  attached  to  the  ramus  of  the 
pubis  and  ischium  on  each  side,  by  two  diverging  pro- 
cesses, called  crura  penis.  The  corpus  spongiosum  is  the 
medium  of  transmission  for  the  urethra,  which  enters  that 
body  immediately  that  it  escapes  from  the  deep  perineal 
fascia,  and  takes  its  course  through  its  interior  to  its  ter- 
mination at  the  meatus  urinarius. 

The  extremity  of  the  corpus  spongiosum,  which  receives 
the  urethra,  is  considerably  enlarged,  and  is  called  the 
Indb ;  at  its  opposite  extremity  it  is  again  enlarged,  and 
forms  the  glans  penis. 

The  peixis  is  moved  by  three  pairs  of  muscles,  which 
are  the  muscles  of  ike  perineum.  It  is  supplied  with 
blood-vessels  and  nerves  from  the  internal  pudic  artery 
and  nerve.  The  muscles,  vessels,  and  nerves,  are  in  im- 
mediate relation  with  the  commencement  of  the  penis^ 
and  direoily  external  to  the  deep  perineal  fascia. 

Then  the  whole  of  these  parts  are  covered  in  and  held 
firmly  in  their  places  bv  the  superficial  perineal  fascia^ 
which  is  continuous  with  the  deep  perineal  fascia  pos- 
teriorly, and  is  firmly  attached  on  each  side  to  the  ramus 
of  the  pubis  and  ischium,  whilst  anteriorly  it  is  continuous 
with  the  cellular  base  of  the  common  superficial  fascia  of 
the  scrotum  and  abdomen. 

So  that  the  genital  portion  of  the  perineum  consists  of 
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two  layers  of  fascia,  which  are  connected  posteriorly  and 
at  the  sides,  and  enclose  a  triangular  space,  in  which  are 
contained  the  root  of  the  penis^  with  its  muscles,  vessels, 
and  nerves.  Externally  to  the  superficial  perineal  fascia, 
it  the  common  superficial  fascia  of  the  body  and  the  in- 
tegument. 

The  Posterior  or  ancd  portion  of  theperineumy  instead 
of  a  resisting  membranous  partition,  like  the  deep  perineal 
&8cia,  is  divided  from  the  cavity  of  the  pelvis  by  a  convex 
muscular  septum,  the  levator  ani  muscle,  which  arises 
from  nearly  the  whole  circumference  of  the  interior  of 
the  pelvis,  and  is  inserted  around  the  extremity  of  the 
rectum.  A  broad  band  of  muscular  fibres  embraces  the 
lower  end  of  the  intestine,  forming  the  internal  sphincter ; 
and  superficially  to  it  is  the  flat  ellipse  of  the  external 
sphincter,  which  is  covered  by  the  common  superficial 
fascia  and  integument. 

Dissection,  —  To  dissect  the  perineum  the  subject  should  be  6xed 
IB  the  position  for  lithotomy,  that  is,  the  hands  should  be  bound  to 
the  soles  of  the  feet,  and  the  knees  kept  apart.  An  easier  plan  is  the 
drawing  of  the  feet  upwards  by  means  of  a  cord  passed  through  a  hook 
in  the  ceiling.  Both  of  these  means  of  preparation  have  for  their 
Inject  the  full  exposure  of  the  perineum.  And  as  this  is  a  dissection 
which  demands  some  degree  of  delicacy  and  nice  manipulation,  a 
strong  light  should  be  thrown  upon  the  part.  Having  fixed  the  sub- 
ject, and  drawn  the  scrotum  upwards  by  means  of  a  string  or  book, 
oarry  an  incision  from  the  base  of  the  scrotum  along  the  ramus  of  the 
pubis  and  ischium  and  tuberosity  of  the  ischium,  to  a  point  parallel 
with  the  apex  of  the  coccyx ;  then  describe  a  curve  over  the  coccyx  to 
the  same  point  on  the  opposite  side,  and  continue  the  incision  onwards 
along  the  opposite  tuberosity,  and  ramus  of  the  ischium,  and  ramus  of 
the  pubis,  to  the  opposite  side  of  the  scrotum,  where  the  two  extremi- 
ties may  be  connected  by  a  transverse  incision.  This  incision  will 
completely  surround  the  perineum,  following  very  nearly  the  outline 
of  its  boundaries.  Now  let  the  student  dissect  off  the  integument 
carefully  from  the  whole  of  the  included  space,  and  lie  will  expose 
the  fatty  cellular  structure  of  the  common  superficial  fascia,  which 
exactly  resembles  the  superficial  fascia  in  every  other  situation. 

Having  exposed  the  Common  superficial  fasciOf  the 
student  repeats  the  incision  by  which  he  divided  the  in- 
tegument, and  dissects  off  the  common  superficial  fascia 
in  the  same  way  as  the  preceding  layer. 

Tliis  dissection  displays  the  superficial  perineal  fascioy 
which  is  analogous  to  the  deep  fascia  of  other  regions ; 
but,  from  the  circumstance  of  another  layer  in  the  peri- 
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neum  assuming  the  title  of  deepy  we  must  for  the  present 
submit  to  this  apparent  departure  from  the  unity  of  plan 
which  ^e  have  heretofore  had  ample  evidence  of  in  the 
pursuit  of  our  dissections. 

The  Superficial  perineal  fascia  is  very  tough  and  resisting 
in  the  genital  region,  thin  and  ill-defined  in  the  anal  region. 
The  latter  portion  scarcely  deserves  our  attention;  the 
former  requires  careful  examination.  It  is  firmly  attached 
to  the  ramus  of  the  pubis  and  ischium  on  each  side, 
nearly  as  far  back  as  the  tuberosity,  where  it  becomes 
continuous  with  the  deep  perineal  fascia.  In  front  it  is 
continuous  with  the  covering  of  the  scrotum,  called 
dartos. 

It  follows,  from  this  arrangem.^nt,'  that  if  urine  had  es- 
caped  from  the  urethra  at  the  point  where  that  tube  had 
just  traversed  the  deep  perineal  fascia,  it  would  be  unable 
to  follow  the  laws  of  gravity,  and  pass  backwards  towards 
the  anus,  on  account  of  the  communication  between  the 
superficial  perineal  fascia  and  the  deep  perineal  fascia. 
It  could  not  pass  outwards  into  the  thighs,  on  account 
of  the  connection  of  the  superficial  perineal  fascia  to  the 
ramus  of  the  pubis  and  ischium.  It  would,  therefore, 
burrow  among  the  muscles  at  the  root  of  the  penis,  and 
be  constrained  to  follow  the  direction  of  the  penis  for- 
wards into  the  scrotum  O^*  4*5. 17.),  and  thence  upwards 
into  the  cellular  tissue  of  the  lower  part  of  the  abdomen. 

An  abscess  in  this  situation  is  excessively  painful,  on 
account  of  the  tension  and  resistance  of  the  superficial 
perineal  fascia ;  and,  unless  speedily  opened  by  the  sur- 
geon, might  give  rise  to  consequences  dangerous  to  Hie. 

The  best  manner  of  dissecting  the  superficial  perineal  fascia  is  to 
make  an  incision  from  the  middle  point  of  the  upper  incision  to  the 
tuberosity  of  the  ischium  on  each  side.  We  thus  form  a  A  shaped  flap, 
which,  on  being  turned  downwards  (Jig.  48.  4.)*  displays  very  dis- 
tinctly the  continuity  of  this  fascia  with  the  deep  perineal  fascia  ^6.), 
The  two  side  flaps  (5.  5.)  are  then  to  be  dissected  outwards,  and  the 
firm  connection  between  this  fascia  and  the  nun  us  of  pubis  and  ischium 
demonstrated. 

When  the  student  has  thus  satisfied  himself  of  the  connecUpns  of 
the  superficial  perineal  fascia,  he  must  proceed  to  remove  the  fat  and 
cellular  tissue,  which  conceal  from  view  the  muscles  and  superfici^ 
vessels  of  the  perineum.  In  the  middle  line  is  the  projection  of  the 
corpus  spongiosum,  and  on  each  side  the  commencement  of  the  cor- 
pora cavernosa  (crura  penis}.     Upon  these  bodies  are  situated  two 
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pain  of  muscles,  and,  between  them,  the  superficial  perineal  Teasels 
and  nenres.  To  see  the  muscles  clearly,  the  vessels  and  nerves  on 
one  side  had  better  be  dissected  away  with  the  fat  and  cellular  tissue. 

The  Muscles  of  the  genital  region  of  the  perineum,  are 
the 

Acceleratores  uriDse, 
Erectores  penis, 
Transversi  perinei. 

The  Acceleratores  urimB  arise  from  a  tendinous  point  in 
the  centre  of  the  perineum  and  from  the  raph6.  From 
these  origins  the  fibres  diverge  like  the  plumes  of  a  pen; 
the  inferior  fibres  are  inserted  into  the  ramus  of  the  pubis 
and  ischium ;  the  middle  completely  encircle  the  corpus 
spongiosum,  and  meet  upon  its  upper  side ;  and  the  anterior 
spread  out  upon  the  corpus  cavemosum  on  each  side,  into 
which  they  are  inserted. 

The  insertions  of  these  muscles  may  be  seen  by  care- 
fully raising  one  muscle  from  the  corpus  spongiosum  and 
tracing  its  fibres. 

The  Erector  penis  arises  from  the  ramus  and  tuberosity 
of  the  ischium,  and  is  inserted  into  the  corpus  cavemosum 
on  each  side. 

The  Transversus  perinei  arises  from  the  tuberosity  of  the 
ischium  on  each  side,  and  is  inserted  into  the  central 
tendinous  point  of  the  perineum. 

The  Anal  portion  of  the  perineum  must  now  be 
examined.  When  the  superficial  fascia  is  dissected  off,  a 
thin  layer  of  muscular  fibres  will  be  observed,  surrounding 
the  anus  like  an  ellipse:  this  is  the  external  sphincter  anu 
It  is  attached  anteriorly  to  the  tendinous  point  of  the 
perineum,  and  posteriorly  to  the  point  of  the  coccyx.  If 
this  muscle  be  carefully  removed,  the  edge  of  a  flat  bend 
of  muscular  fibres  will  be  found  embracing  the  lower  ex- 
tremity of  the  rectum  :  this  is  the  sphincter  ani  intemus. 

Surrounding  the  anus  is  a  quantity  of  loose  cellular 
tissue,  containing  adipose  matter  and  some  small  arterial 
branches, — the  external  hemorrhoidal :  this  is  the  seat  of 
the  burrowing  sinuses  which  often  occur  in  this  region. 
When  the  fat  is  dissected  away,  the  fibres  of  the  levator 
ani  will  be  seen  converging  from  the  circumference  of  the 
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pelvis,  to  be  inserted  into  the  lower  extremity  of  the 
rectum. 

Actions. — The  acceleratores  urinae  being  continuous 
at  the  middle  line,  and  attached  on  either  side  to  the  bone, 
will  support  the  spongy  portion  of  the  urethra^  and  acting 
suddenly,  will  propel  the  last  drops  of  urine  or  the  semen 
from  the  canal.  The  erector  penis  is  rather  a  depressor 
than  an  erector  muscle.  The  erection  of  this  organ 
results  from  internal  distension.  The  muscle  tends  to  draw 
it  downwards  while  in  this  state,  and  probably  serves  the 
purpose  of  a  stay,  to  direct  its  course  in  its  appropriate 
function.  The  transverse  muscles  serve  to  steady  the 
tendinous  centre,  that  the  muscles  attached  to  it  may 
obtain  a  firm  point  of  support. 

The  External  sphincter  contracts  the  integument  around 
the  anus,  and  by  its  attachment  to  the  tendinous  centre, 
and  to  the  point  of  the  coccyx,  assists  the  levator  ani 
in  giving  support  to  the  opening  during  expulsive  ef- 
forts. The  internal  sphincter  contracts  the  extremity  of 
the  cylinder  of  the  intestine.  The  levator  ani  acts  in 
unison  with  the  diaphragm,  and  rises  and  falls  like  that 
muscle  in  forcible  respiration.  Yielding  to  the  propulsive 
action  of  the  abdominal  muscles,  it  enables  the  outlet  of 
the  pelvis  to  bear  a  greater  force  than  a  resisting  structure, 
and  on  the  remission  of  such  actions,  it  restores  the  pe- 
rineum to  its  original  form. 

Arteries, — The  perineal  arteries  are  branches  of  the 
internal  pudic,  one  of  the  terminal  divisions  of  the  in- 
ternal iliac. 

The  Internal  pudic  artery  leaves  the  pelvis  through 
the  great  sacro-ischiatic  foramen  below  the  pyriformis 
muscle^  crosses  the  spine  of  the  ischium,  and  re-enters  the 
pelvis  through  the  lesser  sacro-ischiatic  foramen ;  it  then 
crosses  the  internal  obturator  muscle  to  the  ramus  of  the 
ischium,  being  situated  at  about  an  inch  from  the  margin 
of  the  tuberosity,  and  bound  down  by  the  obturator  fascia ; 
it  next  ascends  the  ramus  of  the  ischium,  enters  between 
the  two  layers  of  the  deep  perineal  fascia,  lying  along  the 
border  of  the  ramus  of  the  pubis,  and  at  the  symphisis 
pierces  the  anterior  layer  of  the  deep  perineal  fascia, 
very  much  diminished  in  size,  and  reaches  the  dorsum 
of  the  penis,  along  which  it  runs,  supplying  that  organ 
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under  the  name  of  dorsalis  penis.     Its  branches  are  — 
Within  the  pelvis  — 

Middle  hemorrhoidal ; 
In  the  perineum  — 

External  hemorrhoidal  (3  or  4), 
Superficialis  perinei, 

Transversalis  perinei, 
Arteria  bulbosi^ 
Arteria  corporis  cavernosi, 
Arteria  dorsalis  penis. 

The  External  hemorrhoidal  arteries  are  three  or  four 
small  branches  given  off  by  the  internal  pudic  while  behind 
the  tuberosity  of  the  ischium.  They  are  distributed  to  the 
anus^  and  to  the  muscles  and  fascia  in  the  anal  region* 

The  Superficial  perineal  artery  is  given  off  near  the 
attachment  of  the  crus  penis ;  it  pierces  the  connecting 
layer  of  the  superficial  and  deep  perineal  fascia,  and  runs 
forwards  in  front  of  the  transversus  perinei  muscle,  and 
along  the  groove  between  the  accelerator  urinae  and 
erector  penis  to  the  scrotum,  to  which  it  is  distributed. 
It  gives  nutrient  branches  to  the  perineum  as  it  passes 
forwards.  One  of  these,  larger  than  the  rest,  crosses  the 
perineum,  resting  on  the  transversus  perinei  muscle,  and 
is  therefore  named  transversalis  perinei. 

The  three  remaining  arteries  are  the  proper  vessels  of 
the  penis;  they  are  distributed  to  the  corpus  spongiosum, 
corpora  cavernosa,  and  dorsum  penis, 

The  Artery  of  the  bulb  {fig*  48.  13.)  is  given  off  from 
the  pudic  nearly  opposite  the  opening  \ox  the  transmission 
of  the  urethra :  it  passes  obliquely  inwards  between  the 
two  layers  of  the  deep  perineal  fascia,  and  pierces  the 
anterior  layer  to  enter  the  corpus  spongiosum,  to  which  it 
is  distributed. 

The  Ai'teryofthecorptis  cavemosum  (fig.  48. 14.)  pierces 
the  crus  penis,  and  runs  forwards  in  its  interior,  supplying 
its  cellular  structure. 

The  Dorsal  artery  of  the  penis  (fiff*  48.  15.)  ascends 
between  the  two  crura  and  the  symphisis  pubis  to  the 
dorsum  penis,  and  runs  forwards  by  the  side  of  the  susr 
pensory  ligament  in  the  groove  between  the  corpora 
cavernosa  to  the  glans,  distributing  branches  in  its  course 
to  the  body  of  the  organ  and  to  the  integument. 
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The  Veins  of  the  perineum  require  no  distinct  notice : 
they  maintain  the  same  relation  to  the  arteries  that  the 
smaller  veins  do  in  other  parts. 

The  principal  vein  of  the  penis,  the  ^eat  dorsal  veiny  is 
remarkable  both  for  its  mode  of  origin  and  for  its  size. 
It  commences  by  a  number  of  veins,  which  return  the 
blood  from  the  glans  penis,  and  which  converge  to  form  a 
vessel  of  considerable  bulk,  which  runs  in  the  groove 
between  the  dorsal  arteries,  and  receives  veins  from  the 
corpora  cavernosa  in  its  course :  it  passes  between  the 
fibres  of  the  suspensory  ligament  of  the  penis,  and  through 
a  tendinous  arch  beneath  the  symphisis  pubis,  to  the 
prostate  gland,  where  it  communicates  with  a  remarkable 
plexus  of  veins,  situated  around  the  neck  of  the  bladder. 

The  numerous  veins  which  converge  from  the  glans 
penis  to  form  the  dorsal  veip  have  a  peculiar  arrange- 
ment, and  form  a  kind  of  plexus  upon  the  neck  of  the 
penis. 

In  the  dog,  the  dorsal  vein  is  embraced  by  a  muscle  of 
considerable  size,  while  passing  beneath  the  arch  of  the 
pubis,  the  compressor  vence  dorsalis.  This  muscle  has 
been  described  by  Mr.  Houston,  of  Dublin,  as  existing 
in  the  human  subject.  It  arises  from  the  ramus  of  the  ^ 
pubis  on  each  side,  and,  arching  upwards,  unites  by  a 
thin  tendon  with  its  fellow  of  the  opposite  side,  over  the 
dorsal  vein.  The  two  muscles,  when  in  action,  would 
therefore  draw  down  the  tendon,  and  compress  the  vein 
against  the  root  of  the  penis. 

The  dorsal  vein  of  the  penis  is  so  large,  and  its  com- 
munications with  the  pelvic  veins '  so  free,  that  we  have 
frequently  succeeded  m  injecting  the  right  side  of  the 
heart  and  veins  of  the  neck  by  placing  the  injecting-pipe 
in  the  dorsal  vein  of  the  penis. 

The  Nerves  of  the  perineum  are  branches  of  the  in- 
ternal pudic.  ' 

The  Internal  pudic  nerve  is  an  offset  of  the  sacral 
plexus;  it  passes  out  of  the  pelvis  with  the  internal 
pudic  artery,  and  lies  by  the  side  of  that  vessel  throughout 
Its  course.  Its  branches  correspond  with  the  branches  of 
the  artery,  and  need  no  distinct  description. 

The  diflwctor  may  now  remove  the  muscles  and  vessels  of  the 
perineum,  that  he  may  see  more  clearly  the  teiture  and  position  of 

T  ' 
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the  bulboui  portion  of  tba  corpui  ipoofioium  witb  the  uter?  CDler' 

ing  iu  potterior  part ;  then  let  bim  cut  across  the  corpus  spoogiosutv 
at  about  its  middle,  and.  turning  it  down  from  the  rest  of  tlie  penis, 
remove  it  altogellier  by  dividing  the  urethra  close  to  the  deep  perineal 
fiacia.  This  proceeding  displays  the  convergence  of  the  crura  penis, 
And  the  round  opening  in  the  deep  perineal  fascia,  through  which  the 
urethra  puses.  The  Mudeol  must  then  carefully  ^ssect  nS  the  ao- 
terior  layer  of  the  deep  perineal  faicia,  which  Hill  bnng  into  view  the 
roembrBDOUi  part  of  the  urethra,  the  compressor  urethra  muscle 
{Jig.  48.  8,  9,  10.),  (he  artery  of  the  bulb  (13.),  the  internal  pudic 
•rtery  (l!.)Bteach  side,  and  two  iniall  yellowish  bodies  (11.)  about 
the  >iie  of  lentils,  placed  imniediatety  beneath  the  urethra,  Cowpo'i 


*  Fig.  48.  The  structures  contained  between  the  two  ll^en  of  tha 
deep  perineal  fascia- 
No,  1.  The  symphisis  pubis.  2.  2.  The  ramui  of  the  pubis  and 
ischium.  .9.  3.  The  tuberosiliea  of  the  ischia.  4.  A  triangular  portH>it 
of  the  luperGcial  fascia  turned  down,  and  shown  to  be  continuous  with 
the  deep  fascia  (6.).  5.  5.  Two  portions  of  the  super£cial  perinMl 
ftscia,  showing  its  connection  to  the  ramus  of  the  pubis  and  iscbium. 
6.  6.  The  posterior  layer  of  the  deep  perineal  fascia,  the  anterior  layer 
baling  been  remored.  7.  TTie  membranous  portion  of  the  urethra  cut 
■cross.  8.  The  superior  fasciculus  of  the  cotapressor  urethra  muscle 
of  one  side.  9.  The  inferior  fasciculus  of  the  compreisor  urethne. 
The  two  fasciculi  (8.)  and  (9.),  constitute  Guthrie'a  muscle  of  otM 
nde.  la  The  pubic  portions  of  the  compressor  urSthrK,  Wilson's 
muscle*.  II.  Cowper's  glands,  partly  embraced  by  the  lower  fas- 
ciculuB  of  the  compressor  urelhrSD  muscle.  IE.  The  intsnal  puditt 
artery  passing   poUeriorly  to  the  eras  of  the  eompreaaor  urethra. 
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The  Compressor  urethrcB*  muscle,  ^.  48.  [Wilson's 
and  Guthrie's  muscles],  consists  of  two  portions ;  one  of 
which  is  transverse  in  its  direction,  and  passes  inwards  to 
embrace  the  membranous  urethra ;  the  other  is  perpen- 
dicular^ and  descends  from  the  pubis.  The  transverse 
portion^  discovered  by  Mr.  Guthrie,  arises,  by  a  narrow 
tendinous  point,  from  the  upper  part  of  the  ramus  of  the 
ischium,  on  each  side,  and  divides  into  two  fasciculi,  8.  9., 
which  pass  iilwards  and  slightly  upwards,  and  embrace 
the  membranous  portion  of  the  urethra  and  Cowper's 
glands.  As  they  pass  towards  the  urethra,  they  spread 
out  and  become  fan-shaped,  and  are  inserted  into  a  ten- 
dinous raph6  upon  the  upper  and  lower  surfaces  of  the 
urethra,  extending  from  the  apex  of  the  prostate  gland, 
to  which  they  are  attached  posteriorly,  to  the  bulbous 
portion  of  the  urethra,  with  which  they  are  connected  in 
front.  When  seen  from  above,  these  portions  resemble 
two  fans,  connected  by  their  expanded  border  along  the 
middle  line  of  the  membranous  urethra,  from  the  prostate 
to  the  bulbous  portion  of  the  urethra.  The  same  appear- 
ance is  obtained  by  viewing  them  from  below. 

The  Perpendicular  portion  {Jlg^  48.  10.),  described  by 
Mr.  Wilson,  arises  by  two  tendinous  points  from  the 
inner  surface  of  the  arch  of  the  pubis,  on  each  side  of,  and 
close  to  the  symphisis.  The  tendinous  origins  soon  be- 
come muscular,  and  descend  perpendicularly  to  be  m- 
^erted  into  the  upper  fasciculus  of^  the  transverse  portion 
of  the  muscle  ;  so  that  it  is  not  a  distinct  muscle  sur- 
rounding the  membranous  portion  of  the  urethra,  and 
supporting  it  as  in  a  sling,  as  was  described  by  Mr. 
Wilson,  but  merely  an  upper  origin  of  the  more  important 
muscle  discovered  by  Mr.  Guthrie. 

The  compressor  urethrae  may  be  considered  either  as 
two  symmetrical  muscles  meeting  at  the  raph^,  or  as  a 
single  muscle :  we  have  adopted  the  latter  course  in  the 


1 S.  The  artery  of  the  bulb.     1 4.  The  artery  of  the  corpus  cayernosum. 
15.  The  arteria  dorsalis  penis. 

*  For  the  opportunity  of  giving  the  description  of  this  muscle,  we 
tare  indebted  to  the  liberality  and  courtesy  of  Mr.  Guthrie,  and  also 
to  Mr.  Cbades  Guthrie,  who  removed  the  preparation  from  its  bottle 
ttiat  we  might  examine  it  thoroughly. 
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above  description,  as  appearing  to  us  the  more  consistent 
with  the  general  connections  of  the  muscle,  and  with  its 
actions. 

The  internal  pudic  artery  (y£^.  4^.  12.)  lies  behind  the 
transverse  portion  of  the  muscle  at  each  side,  near  its  at- 
tachment to  the  ischium.  The  artery  of  the  bulb,  13.,  is 
given  off  from  the  pudic  above  the  transverse  portion, 
and  passes  inwards  in  front  of  the  muscle,  to  enter  the 
posterior  part  of  the  bulb. 

Actions.  —  Taking  its  fixed  pmnt  from  the  ramus  of 
the  ischium  at  each  side,  <'  it  can,"  says  Mr.  Guthrie, 
<<  compress  the  urethra  so  as  to  close  it ;  I  conceive  com- 
pletely, after  the  manner  of  a  sphincter."  The  transverse 
portion  will  also  have  a  tendency  to  draw  the  urethra 
downwards,  whilst  the  perpendicular  portion  will  draw  it 
upwards  towards  the  pubis.  The  inferior  fasciculus  of  the 
transverse  muscle,  enclosing  Cowper's  glands,  will  assist 
them  in  evacuating  their  secretion. 

Cowpers  *  glands  {fig»  4*8.  'i^i^Jig.  45. 16.)  are  two  small 
clusters  of  mucous  follicles,  which  pour  their  secretion 
by  two  slender  ducts  into  the  bulbous  portion  of  the  ure« 
thral  canal.  They  are  enclosed  by  the  fibres  of  the  com- 
pressor urethrse  muscle,  by  which  they  are  assisted  in  the 
excretion  of  their  proper  fluid. 

The  rest  of  the  anatomy  of  this  region  belongs  to  the 
viscera  of  the  pelvis. 

The  summary  of  the  structures  in  the  perineum  may  be 
thus  expressed  in  a  tabular  form. 

Integument, 

Common  superficial  fascia, 

Superficial  perineal  fascia. 

Muscles,  vessels,  and  nerves,  and  root  of  penis. 

''Membranous  urethra, 
Compressor  urethrae, 
Artery  of  the  bulb, 
Internal  pudic  artery, 
.  Cowper's  glands. 

The  Operation  for  lithotomy  consists  in  dividing  these 

^  William  Cowpcr,  «  Glandularum  quarundam  ennimque  ductuum 
Descriptio  et  Figurse."     London,  1702, 


Deep  perineal  fascia,  containing 
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different  structures,  and  carrying  an  incision  into  the  uri- 
nary bladder,  for  the  purpose  of  removing  a  calculus. 
Another  operation,  the  puncture  of  the  bladder  through 
the  perineum,  is  ^so  performed  by  incising  in  the  same 
direction,  and  through  the  same  parts.  In  his  second 
dissection,  the  student  should  practise  the  former  opera- 
tion, and  afterwards  examine  the  structures  through  which 
his  incision  has  passed,  and  the  liabilities  that  might  ensue 
from  proceeding  ignorantly. 

In  lithotomy,  the  patient  is  fixed  by  binding  the  palms 
of  the  hands  against  the  soles  of  the  feet,  and  holding 
apart  the  knees.  The  operator  has  thus  the  whole  ex- 
panse of  the  perineum  before  his  eyes ;  he  observes  the 
devated  line  (rapki)  which  runs  along  the  middle  of  the 
permeum  to  the  anus,  and  he  feels  for  the  tuberosity  of 
th«  ischium ;  he  then  commences  an  incision  at  the  raph^, 
about  an  inch  and  a  half,  more  or  less,  in  front  of  the  anus. 
The  exact  point  for  the  commencement  of  the  incision 
must  always  be  lefl  to  the  judgment  of  the  operator,  who 
will  proportion  the  length  of  his  incision  to  the  size  and 
age  of  his  patient,  his  fatness,  or  emaciation  ;  an  inch  and 
a  half  being  about  the  average  distance  in  an  adult  of 
<Nrdinary  condition. 

The  incision  is  carried  obliquely  downwards  and  out- 
irards  to  a  point,  one-third  nearer  to  the  tuberosity  of 
the  ischium  than  to  the  anus,  and  should  terminate  oppo- 
site the  middle  of  the  anus.  The  proportional  distance 
between  the  tuberosity  of  the  ischium  and  anus,  is  the 
Scylia  and  Charybdls  of  the  operation  ;  for  approaching 
nearer  to  the  former  would  endanger  the  internal  pudic 
artery ;  and  to  the  latter,  the  rectum  ;  particularly  if  the 
Surgeon  have  neglected  the  precaution  of  emptying  that 
bowel  previously  to  the  operation. 

The  F'irst  step,  then,  of  the  operation,  is  to  make  a 
steady  incision  from  the  raph^,  an  inch  and  a  half  in  front 
of  the  anus,  obliquely  downwards  and  outwards  to  a  point 
one-third  nearer  to  the  tuberosity  of  the  ischium  than  to 
the  anus,  and  opposite  the  middle  of  that  opening.  This 
incision  should  divide  the  integument,  the  common  super- 
ficial fascia,  the  superficial  perineal  fascia,  the  lower  fibres 
of  the  accelerator  urinse,  and  the  transversus  perinei 
muscle  and  artery. 
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^  The  operator  now  inserts  his  finger  into  the  upper  part 
of  the  incision,  drawing  aside  the  bulb  of  the  urethra, 
and  presses  his  nail  into  the  groove  of  the  staff,  just  at 
the  point  where  the  urethra  escapes  from  the  deep  peri- 
neal fascia  :  he  then  conveys  the  point  of  a  knife,  guided 
by  his  finger  nail,  into  the  groove,  at  the  under  part  of  the 
cylinder  of  the  urethra,  and  carries  it  onwards,  along  the 
groove  in  the  staff,  into  the  bladder.  In  withdrawing  the 
knife  he  depresses  the  handle,  so  as  to  divide  but  slightly 
the  neck  of  the  bladder,  prostate  gland,  and  deep  perineal 
fascia,  and  more  extensively  any  of  the  other  textures 
which  may  have  remained  undivided  by  the  first  inci- 
sion. 

The  form  of  the  opening  thus  made  must  evidently  be 
triangular,  the  base  being  at  the  integument,  the  apex  at 
the  neck  of  the  bladder.  The  insertion  of  the  knife  into 
the  under  part  of  the  cylinder  of  the  urethra,  is  a  pre- 
caution  for  avoiding  the  artery  of  the  bulb  *,  which 
might  otherwise  be  divided,  and  give  rise  to  unpleasant 
hemorrhage. 

The  Third  skp  in  the  operation  consists  in  introducing- 
the  finger  of  the  right  hand  through  the  wound  into  the 
bladder,  dilating  the  neck  of  that  viscus,  and  breaking 
the  prostate  gland  in  the  direction  of  the  incision,  for 
the  purpose  of  securing  space  for  the  removal  of  the  cal* 
culus.  Then  passing  the  forceps  along  the  finger,  the 
calculus  is  seized  by  its  short  diameter,  and  must  be  with- 
drawn in  the  axis  of  the  pelvis. 

The  structures  cut  through  in  this  operation  in  their 
order  of  division,  are  the 

Integument, 

Common  superficial  fascia, 

Superficial  perineal  fascia. 

Bulbous  portion  of  the  accelerator  urinse  muscle, 

Transversus  perinei  muscle, 

Transversalis  perinei  artery, 

Anterior  layer  of  the  deep  perineal  fascia, 

Membranous  portion  of  the  urethra, 

*  The  author  has  seen  two  or  three  instances  of  the  early  division  of 
this  artery,  in  which  no  precaution  on  the  part  of  the  surgeon  could 
have  availed,  and  the  artery  must  have  been  inevitiUI>ly  divided. 
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Lower  fasciculus  of  the  compredsor  urethrse  muscle, 
Posterior  layer  of  the  deep  perineal  &scia, 
A  few  fibres  of  the  levator  ani, 
Prostate  gland, 
Neck  of  the  bladder. 

Perineum  in  the  Female. 

The  structures  in  the  female  perineum  are  the  same 
as  in  the  male,  but  somewhat  modified  to  suit  the  dif- 
ference of  form  in  the  organs  of  generation.  The  in- 
tegument and  superficial  fascia  are  thrown  into  folds, 
called  labia,  to  prepare  for  the  enormous  distension  to 
which  this  part  is  submitted  in  parturition.  The  entrance 
of  the  vagina  is  encircled  by  a  sphincter,  which  is  not 
unlike  the  accelerator  urinae  of  the  male«  The  clitoris  is 
the  penis  of  the  female,  composed  of  its  two  corpora 
cavernosa,  and  therefore  provided  with  erectores  clitoridis 
analogous  to  the  erectores  penis.  The  transversus  perinei, 
sphincters,  and  levator  ani,  are  precisely  the  same  as  in 
the  male. 

The  Muscles  of  the  female  perineum  are  the 

Constrictor  vaginae, 
Transversus  perinei. 
Erector  clitoridis, 
Compressor  urethras. 
Sphincter  ani. 

The  Constrictor  vagince  is  analogous  to  the  accelerator 
urinae  of  the  male :  it  arises  from  the  tendinous  centre  of 
the  perineum,  where  it  is  continuous  with  the  sphincter 
ani,  and  passes  forwards  on  each  side  of  the  entrance  of 
the  vagina,  to  be  inserted  into  the  ramus  of  the  pubis  and 
corpus  cavemosum  clitoridis. 

The  Transversus  perinei  is  a  small  muscle  arising  on 
each  side  from  the  ramus  of  the  ischium,  and  inserted 
into  the  side  of  the  constrictor  vaginae. 

The  Erector  clitoridis  arises  from  the  ramus  of  the 
ischium,  and  is  inserted  on  each  side  into  the  crus  cli- 
toridis. 

The  Compressor  urethra  has  the  same  origins  and  in- 
sertions, and  exercises  the  same  functions  in  the  female 
as  in  the  male. 
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The  Sphincter  am  surrounds  the  lower  extremity  of 
the  rectum,  as  in  the  male. 

The  Levator  ani  is  inserted  into  the  side  of  the  vagina 
and  rectum. 

The  Arteries  of  the  perineum  are  branches  of  the  in- 
ternal pudicy  and  are  distributed  as  in  the  male :  they  are 
the 

External  hemorrhoidal, 

Superficialis  perinei, 

Vaginal  arteries, 

Artery  of  the  corpus  cavemosum, 

Artery  of  the  dorsum  clitoridis. 

The  Nerves  accompany  each  of  the  branches  of  the 
artery,  and  are  also  derived  from  the  internal  pudic  and 
from  the  hypogastric  plexus. 
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Sm PATHETIC  KSKVE. 


The  Sympaihedc  nerve  consists  of  a  diain  of  gangliay 
extending  along  the  side  of  the  yertebral  column  from  the 
head  to  the  coccjrx ;  commmiicating  with  all  the  other 
nerves  of  the  bodj ;  and  distributing  brandies  to  all  the 
internal  organs  and  viscera. 

It  communicates  with  the  other  nerves  immediatelj  at 
their  exit  from  the  craniom  and  vertebral  canaL  The 
fourth  and  sixth  nerves,  however,  form  an  exception  to  this 
rule,  for  with  these  it  unites  in  the  cavernous  sinus ;  and 
with  the  ol&ctoij,  c^tic,  and  auditory,  at  their  ultimate 
ex^nsions. 

The  branches  of  distribution  accompany  the  arteries 
whidi  are  distributed  to  the  different  organs ;  and  form 
communications  around  them,  which  are  called  pkxiuet; 
and  take  the  name  oi  the  artery  with  which  they  are 
associated :  thus  we  have  the  mesenteric  plexus,  hepatic 
plexus,  splenic  plexus,  &c.  All  the  interned  organs  of  the 
head,  neck,  and  trunk,  are  supplied  with  branches  from 
the  S3nnpathetic  and  some  of  them  exclusively ;  hence  it  is 
considered  a  nerve  of  organic  life. 

It  is  called  the  gangUonic  nervej  from  the  circumstance 
of  being  formed  by  a  number  of  ganglia  ;  and  from  the  con- 
stant disposition  which  it  evidences,  in  its  distribution,  to 
communicate  and  form  small  knots  or  ganglia. 

There  are  six  sympathetic  ganglia  in  the  head;  viz.,  the 
ganglion  of  Ribes ;  the  cUiary,  or  lenticular;  the  naso* 
palatinej  or  Cloquet's ;  the  spheno-palaiiney  or  Meckel's ; 
the  gtibmaxiUarg ;  and  the  otic,  or  Arnold's:  three  in  the 
neck;  superior,  middle^  and  inferior:  twelve  in  the  dorsal 
region  ;  four  in  the  lumbar  region  ;  and  four  or  five  in  the 
sacral  region. 

Each  ganglion  may  be  considered  as  a  distinct  centre^ 
giving  off  branches  in  four  different  directions,  viz., 
superior  or  ascending,  to  communicate  with  the  ganglion 
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above;  inferior  or  deioendingj  to  communicate  with  the 
ganglion  below ;  extemcd^  to  communicate  with  the  spinal 
nerves;  and  interned^  to  communicate  with  the  sympathetic 
filaments  of  the  opposite  side,  and  to  be  distributed  to  the 
viscera. 

Cranial  Ganglia. 

Granglion  of  Ribes, 

Ciliary,  or  lenticular  ganglion, 

Naso-palatine,  or  Cloquet's  ganglion, 

Spheno-palatine,  or  MeckeFs  ganglion. 

Submaxillary  ganglion. 

Otic,  or  Arnold's  ganglion. 

1.  The  Ganglion  of  Rises  (^.  49.  i.)  is  a  small  gan- 
glion situated  upon  the  anterior  communicating  artery,  and 
^rmed  by  the  union  of  the  sympathetic  filaments,  2.,  which 
accompany  the  ramifications  of  the  two  anterior  cerebral 
arteries.  These  filaments  are  derived  from  the  carotid 
plexus  at  each  side ;  and,  through  their  intervention^  the 
ganglion  of  Ribes  is  brought  in  connection  with  the  carotid 
plexus,  3.,  and  with  the  other  ganglia  of  the  sympathetic 
This  ganglion,  though  of  very  small  size,  is  interesting,  as 
being  the  superior  point  of  union  between  the  sympathetic 
chains  of  opposite  sides  of  the  body. 

2.  The  Ciliary  ganglion  (lenticular)  (fig.  49.  4.^. 
21.  23.)  is  a  small  quadrangular  flattened  ganglion  situated 
within  the  orbit,  between  the  optic  nerve  and  the  external 
rectus :  it  is  in  close  contact  with  the  optic  nerve,  and 
is  surrounded  by  a  quantity  of  fiit,  which  renders  its  dis- 
section difficult. 

Its  Branches  of  distribution  are  the  ciliary^  which  arise 
from  its  anterior  angles  by  two  groups ;  the  upper  group, 
consisting  of  about  four  filaments;  and  the  lower,  of 
five  or  six.  They  accompany  the  ciliary  arteries  in  a 
waving  course,  and  divide  mto  a  number  of  branches  pre? 
viously  to  piercing  the  sclerotic  around  the  optic  nerve  : 
they  supply  the  tunics  of  the  eye.  A  small  filament  is 
said,  by  Tiedemann,  to  accompany  the  arteria  centralis 
retinae  into  the  globe  of  the  eye. 

Its  Branches  of  communictUion  are  three :  1.  from  the 
posterior  superior  angle  to  the  nosed  branch,  6.,  of  the 
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ophthalmic  nerve ;  2«  a  short  thick  branch  from  the  pos- 
terior inferior  angle  to  the  inferior  division  of  the  third 
nervBy  5. ;  and,  3.,  a  long  filament,  7.,  which  passes  back* 
wards  to  the  cavernous  sinus,  and  communicates  with  the 
carotid  pleacus. 

8.  The  Naso*palatin£  ganglion  {fig*  49.)    (Clo* 


Fig.  49.  * 


*  Fig^  49.  The  cranial  ganglia  of  the  sympathetic  nerve. 

Ko.  1.  The  ganglion  of  Ribes.  2.  The  filament  by  which  it  com- 
municates with  the  carotid  plexus  (3. ).  4.  The  ciliary  or  lenticular 
ganglion,  giving  off  ciliary  branches  for  the  supply  of  the  globe  of 
the  eye.  5.  Part  of  the  inferior  division  of  the  third  nerve,  receiving 
a  short  thick  branch  from  the  ganglion.  6.  Fart  of  the  nasal  nerve, 
receiving  a  longer  branch  from  the  ganglion.  7.  A  slender  filament 
sent  directly  backwards  from  the  ganglion  to  the  sympathetic  branches 
in  thd  cavernous  sinus.  8.  Part  of  the  sixth  nerve  in  the  cavernous 
sinus,  receiving  two  branches  from  the  carotid  plexus.  9.  MeckeFs 
ganglion  (spheno-palatine).  10.  Its  ascending  branches,  communi- 
cating with  the  superior  maxillary  nerve.  1 1.  Its  descending  branches, 
the  posterior  palatine.  12.  Its  anterior  branches,  spheno-palatine  or 
nasal.  13.  The  naso- palatine  branch,  one  of  the  nasal  branches. 
*  The  point  where  Cloquet  imagined  Uie  naso-palatine  ganglion  to 
be  situated*  14.  The  posterior  branch  of  the  ganglion,  the  Vidian 
nerve.    15.  Its  carotid  branch,  communicating  with  the  carotid  plexus. 

16.  Its  petrosal  branch,  joining  the  angular  bend  of  the  facial  nerve. 

17.  The  facial  nerve.  18.  The  chorda  tympani  nerve,  which  de- 
scends to  join  the  gustatory  nerve.  19.  The  gustatory  nerve.  20. 
The  submaxillary  ganglion,  receiving  the  chorda  tympani  nerve  from 
the  gustatory.  21.  The  superior  cervical  ganglion  of  the  sympa* 
thetic. 

T  6 


420  SPHENO-PALATIKB  GAKGLIOK. 

quet*s),  is  a  small  lengthened  body,  situated  in  the  naso-* 
palatine  canal.  There  is  no  difficulty  in  finding  it  in  that 
situation,  but  it  is  still  a  question  whether  it  be  actually  a 
ganglion.  Arnold  refuses  to  admit  it  in  his  plates  of  the 
cranial  nerves,  and  denies  its  existence ;  Cruveilhier  agrees 
with  him  in  opinion.  But  Mr.  Charles  Guthrie,  prosector 
in  King's  College,  London,  has  recently  satisfied  himself 
of  its  existence,  and  of  its  ganglionic  nature* 

Its  Branches  of  distribution  are  two  or  three  small 
filaments  to  thg  anterior  part  of  the  palate ;  anierior  palO' 
tine  nerves. 

Its  Branches  of  communication  are  two  long  delicate 
filaments,  13.,  which  ascend  upon  the  septum  narium,  be- 
neath the  mucous  membrane,  and  pass  across  the  posterior 
part  of  the  roof  of  the  nares^  and  through  the  spheno- 
palatine foramina,  to  terminate  in  the  spheno-palatine 
ganglion  at  each  side. 

4.  The  Spheno-palatine  ganglion  (y^.48.o.)  (Mec- 
kel's)  occupies  the  pterygo-palatine  fossa,  and  is  of  con- 
siderable size. 

Its  branches  are  divisible  into  four  groups :  ascending  ; 
descending  ;  anterior  or  internal ;  Bnd  posterior. 

The  Branches  qfdistrUmtion  are,  the  interned  or  nascdy  13., 
four  or  five  in  number,  which  enter  the  nose  through  the 
spheno-palatine  foramen,  and  supply  the  mucous  mem« 
brane  on  the  outer  wall  of  the  nares ;  and  the  descending 
or  posterior  palatinCf  11.,  branches,  three  in  number,  whid^ 
pass  downwards  through  the  posterior  palatine  canal,  and 
are  distributed  to  the  mucous  membrane  of  the  nose  and 
antrum  maxillare,  to  the  velum  palati,  and  to  the  palate. 

The  Branches  of  communication  are  the  ascending  *  10., 
two  small  branches  which  pass  upwards  to  join  the  su- 
perior maxillary  nerve ;  and  the  posterior  branch^  or  Vidictn 
nerve. 

The  Vidian  f  nerve  (Jig,  48.  14.)  passes  directly  back- 
wards from  the  spheno-palatine  ganglion,  through  the 

*  Arnold  figures,  in  his  beautiful  plates  of  the  cranial  nenres,  two 
small  ascending  filaments  which  enter  the  orbit  and  join  the  optic 
nerve. 

t  Guido-Guidi,  latinised  into  Vidus-Vidius,  was  ProfiMsor  of 
anatomy  and  medicine  in  the  College  of  France  in  1542.  His  work 
is  posthumous,  and  was  published  in  1611. 
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pterygoid  or  Vidian  canal,  to  the  foramen  lacerum  basis 
craniiy  where  it  divides  into  two  branches,  the  carotid  and 
petrosdL  The  Carotid  branchy  15.,  enters  the  carotid  canal, 
and  joins  the  carotid  plexus.  The  Petrosal  branchy  16., 
enters  the  cranium  througli  the  foramen  lacerum  basis 
Granii,and passes  backwards  beneath  theCasserian  ganglion, 
and  beneath  the  dura  mater,  Ijing  in  a  groove  upon  the 
anterior  surface  of  the  petrous  bone,  to  the  hiatus  Fallopii. 
Entering  the  hiatus  Fallopii,  it  immediatelj  joins  the 
facial  nerve,  just  as  that  nerve  is  making  its  angular  bend, 
previously  to  winding  back  along  the  inner  wall  of  the 
tympanum.  *  The  petrosal  branch  accompanies  the  facial 
nerve,  17.,  along  the  aqueductus  Fallopii,  enclosed  in  its 
neurilema,  to  within  a  few  lines  of  the  stylo-mastoid 
foramen*  It  then  quits  the  facial  nerve,  returning  upon 
itself  at  an  acute  angle,  and  enters  the  tympanum  near 
the  base  of  the  pyramid.  It  now  takes  the  name  of 
chorda  tympaniy  I8.,  and  crosses  the  tympanum  enveloped 
in  mucous  membrane,  between  the  handle  of  the  malleus 
and  long  process  of  the  incus  to  the  fissura  Glaseri ; 
passing  through  a  small  opening  in  this  fissure,  it  descends 
behind  the  condyle  of  the  lower  jaw,  and  behind  the  auri- 
cular and  inferior  dental  nerves  to  the  gustatory  nerve,  19., 
which  it  joins  at  an  acute  angle,  f  Accompanying  the 
gustatory,  enclosed  in  its  neurilema,  to  the  submaxillary 

*  Here  two  rival  opinions  clash  :  one  set  of  anatomists,  and  with 
them  Swan  and  Arnold,  believe  that  the  petrosal  branch  unites  with 
the  substance  of  the  facial  nerve ;  tlie  two  latter  writers  even  go  so 
far  as  to  describe  a  ganglionic  enlargement  upon  tlie  facial  nerve  at 
this  point,  and  Arnold  would  seem  to  intimate  that  the  nerve  is 
actually  a  branch  of  this  ganglion  :  while  another  set  maintain  that 
the  petrosal  branch  merely  accompanies  the  facial  nerve,  being  en- 
closed in  its  neurilema.  As  the  question  is  yet  litigated,  and  as  we 
are  prepared  with  no  positive  proof  to  decide  for  either  party,  we 
shall  at  present  adopt  the  latter  view  as  the  more  convenient  for  de- 
scription, and  for  explaining  the  connections  between  the  different 
cranial  ganglia.  The  latter  opinion  has  for  its  supporters  Cloquet, 
Ribes,  and  HirxeL 

t  Her^  again*  the  question  of  fusion  of  nervous  substance,  or  mere 
contact,  has  been  warmly  agitated,  but  with  no  positive  and  unques- 
tionable results.  We  shall,  therefore,  for  the  reasons  given  above, 
adopt  tiie  latter  opinion  until  we  shall  find  opportunity  to  decide  the 
matter  for  ourselves. 
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gland,  it  quits  that  nerve  and  communicates  with  the  sub-^ 
maxillary  ganglion,  9o. 

The  petrosal  branch  of  the  Vidian  nerve  receives  a 
branch  from  the  tympanic  nerve  while  in  the  hiatus 
FallopiL 

The  Vidian  nerve  thus  becomes  the  medium  of  com- 
munication between  the  spheno-palatine  ganglion  and 
submaxillary  ganglion ;  and  between  both  of  these  gan** 
glia  and  the  carotid  plexus ;  and  through  the  tympanic 
nerve  with  the  glosso-pharyngeal  and  pneumogastric 
nerves :  and  if  the  fusion  of  nervous  substance  be  ad- 
mitted, between  the  whole  of  these  and  die  facial>  the 
auditory,  and  the  gustatory  nerves. 

5.  The  Submaxillary  ganglion  {fig.  49.  so.)  is  of 
small  size,  but  very  distinct,  and  is  situated  in  the  sub- 
maxillary gland. 

Its  Brandies  of  distrUmtion  are  numerous,  and  ramify 
upon  the  ducts  of  the  gland,  and  upon  Wharton's  duct. 

Its  BrancJkes  of  communicaHon  are  —  1.  one  or  two 
small  branches  which  join  the  gustatory  nerve ;  and,  2. 
several  minute  branches  which  communicate  with  the 
sympathetic  filaments  ramifying  upon  the  facial  artery. 
It  is  associated  with  the  carotid  plexus,  and  the  other 
cranial  ganglia,  by  the  petrosal  branch  of  the  Vidian. 

6.  The  Otic  ganglion  (Arnold's  *) is  a  small  redbody^ 
resting  against  the  inner  surface  of  the  inferior  maxillary 
nerve,  immediately  below  the  foramen  ovale  ;  it  is  in 
rekaion  externally  with  the  trunk  of  the  inferior  maxillary 
nerve,  just  at  the  point  of  union  of  the  motor  root ;  in- 
temaUyy  it  rests  against  the  cartilage  of  the  Eustachian 
tube  and  tensor  palati  muscle ;  and,  posteriorly y  it  is  in 
contact  with  the  arteria  meningea  media.  It  is  closely 
adherent  to  the  internal  pterygoid  nerve,  and  appears 
like  a  swelling  upon  that  branch. 

The  branches  of  the  otic  ganglion  are  seven  in  number; 
two  of  distribution,  and  five  of  communication. 
The  Brcmches   of  distribution  are — 1.   a  small  fila- 

*  Frederick  Arnold,  «  Dissertatio  Inauguralis  de  Parte  Cephalica 
Nervi  Sympathetici."    Heidelberg,  1826  ;  and  "  Ueber  den  Ofarkno- 

ten.**  1828. 
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ment  to  the  tensor  tympani  muscle ;  and,  2.  one  to  the 
tensor  palati  muscle. 

The  Branches  of  communication  are —  1.  two  or  three 
small  branches  to  the  motor  root  of  the  inferior  maxillary 
nerve;  2.  two  branches  to  the  auricular  nerve;  3.  a 
.filament  to  the  facial  nerve;  4.  a  long  filament,  the 
nervus  peirostu  mqterficiaUs  minora  to  communicate  with 
the  tympanic  nerve  (Jacobson's)  in  the  tympanum  ;  and, 
5.  one  or  two  small  branches  which  join  the  sympathetic 
filaments  of  the  arteria  meningea  media  artery. 

Carotid  plexus.  —  The  ascending  branch  of  the 
superior  cervical  ganglion  enters  the  carotid  canal  with 
the  internal  carotid  artery,  and  divides  into  two  branches, 
which  form  several  loops  of  communication  with  each 
other  around  the  artery.  This  constitutes  the  carotid 
plexus  (^fig-  49.  3.)  They  also  form,  frequently,  a  small 
gangliform  swelling  upon  the  under  part  of  the  artery, 
which  is  called  the  carotid  ganglion.  It  is  not,  however, 
constant;  and,  as  it  performs  no  especial  function,  we 
have  not  included  it  amongst  the  cranial  ganglia  of  the 
sympathetic.  A  continuation  of  the  carotid  plexus  on- 
wards with  the  artery  by  the  side  of  the  sella  turcica,  is 
oflen  called  the  cavernous  plexus :  this  is  an  unnecessary 
and  useless  complication,  and  we  therefore  abstain  from 
giving  it  a  place  in  our  description. 

The  carotid  plexus  is  the  centre  of  communication  be- 
tween all  the  cranial  ganglia ;  and  being  derived  from  the 
^perior  cervical  ganglion,  between  the  cranial  ganglia 
and  those  of  the  trunk,  it  also  communicates  with  tlie 
greater  part  of  the  cerebral  nerves,  and  distributes  fila- 
ments with  each  of  the  branches  of  the  internal  carotid, 
which  accompany  them  in  all  their  ramifications. 

Thus,  the  Ganglion  of  JRibes  is  formed  by  the  union  of 
the  filaments  which  accompany  the  anterior  cerebral 
arteries,  and  which  meet  on  the  anterior  communicating 
artery.  The  ciUary  ganglion  communicates  with  the 
plexus  by  means  of  the  long  branch,  which  is  sent  back  to 
join  it  in  the  cavernous  sinus.  The  spheno-palatine,  and 
with  it  the  naso-palatine  ganglion^  joins  the  plexus  by 
means  of  the  carotid  branch  of  the  Vidian.  The  syo* 
maxiUary  ganglion  is  also  connected  with  it  through  the 
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Vidian.      And  the  otic  ffongUon  is  brought  in  relation 
with  it  by  means  of  the  tympanic  nerve  and  Vidian. 

It  communicates  with  the  third  nerve  in  the  cavernous 
sinus,  and  through  the  ciliary  ganglion ;  with  the  Cas- 
serian  ganglion ;  with  the  cphthalmic  division  of  the  fifth 
in  the  cavernous  sinus,  and  by  means  of  the  ciliary  gan- 
glion; with  the  superior  maxillary,  through  the  spheno- 
palatine ganglion ;  and  with  the  inferior  maxillary,  through 
the  chorda  tympani  and  Vidian.  It  sends  two  branches 
directly  to  the  sixth  nerve,  8.,  which  unite  *  with  it  as  it 
crosses  the  cavernous  sinus :  it  communicates  with  the 
facial  and  auditory  nerves,  through  the  medium  of  the 
petrosal  branch  of  the  Vidian  ;  and  with  the  glosso- 
pharyngeal and  pneumogastric  nerves,  through  the  nervus 
petrosus  mqferficiaUs  minoTy  a  branch  from  the  otic  gan- 
glion to  the  tympanic  nerve. 

Cervical  Ganglia. 

The  Superior  cervical  ganglion  {fig^  49.  21.  fig*  50.  i.) 
is  long  and  fusiform,  of  a  greyish  colour,  and  smooth  on 
the  surface,  and  of  considerable  thickness;  extending 
firom  within  an  inch  of  the  carotid  foramen  in  the  petrous 
bone,  to  opposite  the  lower  border  of  the  third  cervical 
vertebra.  It  is  in  relation,  in  front,  with  the  sheath  of 
the  internal  carotid  artery  and  internal  jugular  vein  ;  and, 
behind,  with  the  rectus  anticus  major  muscle. 

Its  JBrancheSy  like  those  of  all  the  sympathetic  ganglia 
in  the  trunk,  are  divisible  into  superior^  inferioTy  external, 
and  interned;  to  which  may  be  added,  as  proper  to  this 
ganglion,  anterior. 

The  Superior,  2.,  is  a  single  branch  which  ascends  bj 
the  side  of  the  internal  carotid,  and  divides  into  two 
branches ;  one  lying  to  the  outer  side,  the  other  to  the 
inner  side  of  that  vessel.  The  two  branches  enter  the 
carotid  canal,  and  communicate  by  means  of  several  fila- 
ments sent  from  one  to  the  other,  to  constitute  the  earoHd 
plejsus, 

*  Panizza,  in  his  *'  Experimental  Researches  on  the  Nenres,*' 
denies  this  communication,  and  states  very  vaguely  that  "they  are 
merely  lost  and  entwined  around  it.  "  -—  Edinburgh  Medical  and 
Surgical  Journal,  January  18S6. 
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The  Inferior  or  descending  branch,  3.,  sometimes  two, 
is  the  cord  of  communication  with  the  middle  cervical 
ganglion. 

The  External  branches  are  numerous,  and  may  be 
divided  into  two  sets :  1.  Those  which  communicate  with 
the  glosso-pharyngeal,  pneumogastric,  and  lingual  nerves ; 
and,  2.  those  which  communicate  with  the  three  first 
cervical  nerves,  4* 

The  Internal  branches  are  three  in  number :  1.  Pha* 
ryngeal^  to  assist  in  forming  the  pharyngeal  plexus ;  2. 
Ixnyngealy  to  join  the  superior  laryngeal  nerve  and  its 
branches ;  and,  3.  The  superior  cardiac  nervcy  6.,  or  nervus 
Buperficialis  cordis. 

The  Anterior  branches  accompany  the  carotid  artery 
with  its  branches  around  which  they  form  intricate 
plexuses ;  they  are  called,  from  the  softness  of  their  tex- 
ture, nervi  molles. 

The  Middle  cervical  gangUon  (thyroid  ganglion)  is  of 
small  size,  and  is  sometimes  altogether  wanting.  It  is 
situated  opposite  the  fifth  cervical  vertebra,  and  rests  upon 
the  inferior  thyroid  artery.  This  relation  is  so  constant, 
as  to  have  induced  Haller  to  name  it  the  "  thyroid  gang- 
lion." 

Its  Superior  branchy  3.,  or  branches,  ascend  to  commU'* 
nicate  with  the  superior  cervical  ganglion. 

1\A  Inferior  branches  descend  to  join  the  inferior  cervical 
ganglion. 

Its  External  branches  communicate  with  the  third, 
fourth,  and  fifth  cervical  nerves. 

Its  Internal  branchy  7.,  is  the  middle  cardiac  nerve^ 
nervus  cardiacus  magnus. 

The  Inferior  cervical  gangUon  (vertebral  ganglion)  is 
much  larger  than  the  preceding,  and  is  constant  in  its 
existence.  It  is  of  a  semilunar  form,  and  is  situated  upon 
the  base  of  the  transverse  process  of  the  seventh  cervical 
vertebra,  immediately  behind  the  vertebral  artery :  hence 
its  title  to  the  designation  <<  vertebrcd  ganglion,'* 

Its  Superior  branches  communicate  with  the  middle 
cervical  ganglion. 

The  Inferior  branches  pass  some  before  and  some  behind 
the  subclavian  artery,  to  join  the  first  thoracic  ganglion. 

The  External  branches  consist  of  two  sets  ;  one  which 
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commuDicates  with  the  sixth,  seventh,  and  eighth  cervical 
nerves ;  and  one  which  accompanies  the  vertebral  artery 
along  the  vertebral  canal,  forming  the  vertdfral  plexus. 
This  plexus  sends  filaments  to  all  the  branches  given  off 
by  thp  artery,  and  communicates  in  the  skull  with  the 
filaments  of  the  carotid  plexus  accompanying  the  branches 
of  the  internal  carotid  artery. 

The  Interned  branchy  8.,  is  the  inferior  cardiac  nerve, 
nervus  cardiacus  minor. 

Cardtac  nerves.* —  The  Superior  cardiac  nerve, 
{Jig*  50.  6.)  (nervue  sy^perfidalis  cordis)  arises  from  the 
lower  part  of  the  superior  cervical  ganglion;  it  then 
descends  the  neck  behind  the  common  carotid  artery, 
and,  parallel  with  the  trachea,  crosses  the  inferior  thyroid 
artery^  and  accompanying  the  recurrent  laryngeal  nerve 
for  a  short  distance,  passes  behind  the  arteria  innominata 
to  the  concavity  of  the  arch  of  the  aorta,  where  it  joins 
the  cardiac  gangUon, 

In  its  course  it  receives  branches  from  the  pneumogas- 
tric  nerve,  and  sends  filaments  to  the  thyroid  gland  and 
trachea. 

The  Middle  cardiac  nerve,  7.,  (nervus  cardiacus  magnus) 
proceeds  from  the  middle  cardiac  ganglion,  or,  ii^  its 
absence,  from  the  cord  of  communication  between  the 
superior  and  inferior.  It  is  the  largest  of  the  three  nerves, 
and  lies  nearly  parallel  with  the  recurrent  laryngeal.  At 
the  root  of  the  neck,  it  divides  into  several  branches,  which 
pass  some  before  and  some  behind  the  subclavian  artery ; 
It  communicates  with  the  superior  and  inferior  cardiaCt 
and  with  the  pneumogastric  and  recurrent  nerves,  and 
descends  to  the  bifurcation  of  the  trachea,  to  the  greai 
cardiac  plexus. 

The  Inferior  cardiac  nerve  (8.)  (nervus  cardiacus  minor) 
arises  from  the  inferior  cervical  ganglion,  communicates 
freely  with  the  recurrent  laryngeal  and  middle  cardiac 
nerves,  and  descends  to  the  front  of  the  trachea  to  join 
the  great  cardiac  plexus. 

The  Cardiac  ganglion  is  a  ganglionic  enlargement  of 

*  There  is  no  constancy  with  regard  to  the  origin  and  course  of 
these  nerves ;  therefore  the  student  must  not  be  disappointed  in  find* 
ing  the  description  in  discord  with  his  dissection. 
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^^  ,  variable  size,  situated  beneath 

the  arch  of  the  aorta,  to  the 
right  side  of  the  ligament  of 
the  ductus  arteriosus.  It  re- 
ceives the  superior  cardiac 
nerves  of  opposite  sides  of  the 
neck,  and  a  branch  from  the 
paeumogastric  nerve,  and  givea 
off  numerous  t»iuicbes  to  the 
cardiac  plexuses. 

Tile  Great  cuerdiac  plex»u  is 
situated  upon  the  bifurcation  of 
the  trachea,  above  the  right 
pulmonary  artery,  and  behind 
the  arch  of  the  aorta.  It  is 
formed  by  the  convergence  of 
the  middle  and  inferior  cardiac 
nerves,  and  by  branches  from 
thepneumogastric  nerve. 

Tlie  At^erior  cardiac  plexus 
is  situated  in  front  of  the  as- 
cending aorta,  near  to  its  origin. 
It  is  formed  by  the  communico* 
tions  of  filaments  that  proceed 
from  three  different  sources ; 
Istly,  from  the  superior  cardiac 
nerves,  crossing  the  arch  of  the 
aorta  ;  2nd]y,  from  the  cardiac 
ganglion  beneath  the  arch  ;  and 
Sdly,  irom  the  great  cardiac 
plexus,  passing  between  the 
ascending  aorta  and  the  right 
auricle.  The  anterior  cardiac 
plexus  supplies  the  anterior  as- 

'  Fig-  so.  The  iftnpatfaede  DCrre,  id  entire  length. 

No.  1.  The  Buperior  cerrical  gwiglion.  3.  IM  ucending  or  orotid 
branch,  which  divide*  inlo  two  bnacbe*.  3.  It*  descending  branch. 
4.  It!  ellernal  branrim,  coTDTnunicatiag  wilfa  the  flnt,  Hcond,  and 
third  cerricai  nerres.  5.  Intenul  branches  to  communicste  with  the 
fiieial  eighth  and  ninth  piiri,  and  with  the  pharyngeal  plexus.  6.  The 
ntpcnor  cardiac  nerre,  luperfidali*  cordik  T.  The  middle  or  great 
cardiac  nerve,  arisng  Ainn  the  lecond  eenical  ganglion.  8.  The 
inreiior  cardiac  nerve,  rrom  the  inArior  Eerrical  ganglion.     9.  The 


428  SYMPATHETIC.  —  THORACIC   GANGLIA. 

pect  of  the  heart,  distributiiig  numerous  filaments  with 
the  left  coronary  artery,  which  form  the  anterior  coronary 
plexus. 

The  Potterior  cardiac  plexus  is  formed  by  numerous 
branches  from  the  great  cardiac  plexus,  and  is  situated 
upon  the  posterior  part  of  the  ascending  aorta,  near  to  its 
origin.  It  divides  mto  two  sets  of  branches ;  one  set  ac- 
companying the  right  coronary  artery  in  the  auriculo- 
ventricular  sulcus ;  the  other  set  joining  the  artery  on  the 
posterior  aspect  of  the  heart.  They  both  together  con- 
stitute the  posterior  coronari^  plexus. 

The  great  cardiac  plexus  likewise  gives  branches  to  the 
auricles  of  the  heart  and  others,  to  assist  in  forming  the 
anterior  and  posterior  pulmonary  plexuses. 

Thoracic  Ganglia. 

The  TJioracie  ganglia  {fig.  50. 9.  lo.)  are  twelve  in 
number.  They  are  flattened  and  triangular  or  irregular 
in  form,  and  present  the  peculiar  grey  colour  and  pearly 
lustre  of  the  other  sympathetic  ganglia :  they  rest  upon 
the  heads  of  the  ribs,  and  are  covered  in  by  the  pleura 
costalis.  The  two  first  and  the  last  ganglia  are  usually 
the  largest. 

Their  Branches  are  superior^  inferior,  external,  and  in* 
ternal. 

The  Superior  and  iirferior  are  prolongations  of  the 
substance  of  the  ganglia  rather  than  branches ;  ihefomur 
to  communicate  with  the  ganglion  above,  the  latter  with 
that  below. 

The  External  branches  *,  two  or  three  in  number,  to 
each  of  the  spinal  nerves,  il.  il. 

The  Internal  branches  of  the  five  upper  ganglia  are 


tint  donal  ganglion.  10.  The  last  dorsal  ganglion.  11.  11.  Spinal 
nenres.  12.  Great  splanchnic  nenre.  13.  The  two  semilunar  gan- 
glia, which  form  by  their  communications  the  solar  plexus.  14.  The 
lesser  splanchnic  nerve,  forming  the  renal  plexus.  15.  Branches 
from  the  lumbar  ganglia.  16.  The  hypogastric  plexus.  17.  Sacral 
ganglia.  18.  The  last  ganglion  of  the  sympathetic,  ganglion  impar. 
*  Careful  observation  and  numerous  dissections  have  convinced  us 
that  these  branches  are  derived  from  the  spinal  nerves.  We  must 
leave  the  proofs  for  future  labours. 
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aortic,  and  follow  the  course  of  the  intercostal  arteries  to 
that  trunk :  the  branches  of  the  lower  ganglia  unite  to 
form  the  two  splanchnic  nerves. 

The  Great  splanchnic  nerve,  12.,  arises  from  the  sixth 
dorsal  ganglion,  and  receives  branches  from  the  seventh, 
eighth,  ninth,  and  tenth,  which  augment  it  to  a  nerve  of 
considerable  size.  It  descends  in  front  of  the  vertebral 
column,  within  the  posterior  mediastinum,  pierces  the 
diaphragm  immediately  to  the  outer  side  of  each  crus, 
and  terminates  in  the  semilunar  ganglion. 

The  Lesser  splanchnic  nerve  (renal),  14.,  is  formed  by 
filaments  from  the  tenths  eleventh,  and,  sometimes,  from 
the  twelfth  dorsal  ganglia.  It  pierces  the  diaphragm,  and 
descends  to  join  the  renal  plexus. 

The  Semilunar  ganglion,  13.,  is  a  large,  irregular,  gangli- 
form  body,  pierced  by  numerous  openings,  and  appearing 
like  the  aggregation  of  a  number  of  smaller  ganglia,  having 
i^aces  between  them.  It  is  situated  by  the  side  of  the 
cceliac  axis,  and  communicates  with  the  ganglion  of  the 
opposite  side,  both  above  and  below  that  trunk,  so  as  to 
form  a  gangliform  circle,  from  which  branches  pass  off  in 
all  directions,  like  rays  from  a  centre.  Hence  the  entire 
circle  has  been  named  the  solar  plexus. 

The  Solar  plexus  receives  the  great  splanchnic  nerves; 
part  of  the  lesser  splanchnic  nerves ;  the  termination  of 
the  right  pneumogastric  nerve ;  some  branches  from  the 
right  phrenic  nerve ;  and,  sometimes,  one  or  two  filaments 
from  the  left.  It  gives  off  numerous  filaments,  which 
accompany,  under  the  name  of  plexuses,  all  the  branches 
given  off  by  the  abdominal  aorta.  Thus,  we  have  derived 
from  the  solar  plexus  the 

Phrenic  plexuses, 
Grastric  plexus, 
Hepatic  plexus. 
Splenic  plexus. 
Supra-renal  plexuses, 
Renal  plexuses, 
Superior  mesenteric  plexus, 
Spermatic  plexus, 
Inferior  mesenteric  plexus. 

The  Renal  plexus  is  formed  chiefly  by  the  lesser 
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splanchnic  nerve,  but  receives  many  filaments  from  the 
solar  plexus. 

The  Spermatic  plexus  is  formed  principally  by  the  renid 
plexus. 

The  Inferior  mesenteric  plexus  receives  filaments  from 
the  aortic  plexus. 

Lumbar  Ganglia. 

The  Lumbar  ganglia  are  four  in  number,  of  the  pecu- 
liar pearly  grey  colour,  fusiform,  and  situated  upon  the 
anterior  part  of  the  bodies  of  the  lumbar  vertebrae. 

The  Superior  and  inferior  branches  of  the  lumbar  gan- 
glia are  branches  of  communication  with  the  ganglion 
above  and  below,  as  in  the  dorsal  region. 

The  External  branches,  two  or  three  in  number,  com- 
municate with  the  lumbar  nerves. 

The  Internal  branches  consist  of  two  sets ;  of  which  the 
upper  pass  inwards  in  front  of  the  abdominal  aorta,  and 
form  around  that  trunk  a  plexiform  interlacement,  which 
constitute  the  aortic  plexus  ;  the  lower  branches,  15.,  cross 
the  common  iliac  arteries,  and  unite  over  the  promontory 
of  the  sacrum,  to  form  the  hypogastric  plexus,  16. 

The  Aortic  plexus  is  formed  by  branches  from  the 
lumbar  ganglia,  and  receives  filaments  from  the  solar 
and  superior  mesenteric  plexuses.  It  sends  filaments  to 
the  inferior  mesenteric  plexus,  and  terminates  in  the 
hypogastric  plexus. 

The  Hypogastric  plexus  (^g,  50. 16.)  is  formed  by  the 
termination  of  the  aortic  plexus,  and  by  the  union  of 
branches  from  the  lower  lumbar  ganglia.  It  is  situated 
over  the  promontory  of  the  sacrum,  between  the  two  com- 
mon iliac  arteries,  and  bifurcates  inferiorly  into  two  lateral 
portions,  which  communicate  with  the  sacral  ganglia 
and  sacral  plexuses  of  the  spinal  nerves.  It  distributes 
branches  to  all  the  viscera  of  the  pelvis,  and  to  the 
branches  of  the  internal  iliac  artery. 

Sacral  Ganglia. 

The  Sacral  ganglia,  17.,  are  four  or  five  in  number. 
They  are  situated  upon  the  sacrum,  close  to  the  anterior 
sacral  foramina^  and  resemble    the   lumbar  ganglia  in 
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form  and  mode  of  connection,  although  they  are  much 
smaller  in  size. 

The  Superior  and  inferior  branches  communicate  with 
the  ganglia  above  and  below. 

The  External  branches  communicate  with  the  sacral 
and  coccygeal  nerves. 

The  Internal  branches  communicate  very  freely  with 
the  lateral  divisions  of  the  hypogastric  plexus,  and  are 
distributed  to  the  pelvic  viscera.  The  last  sacral  ganglia 
of  opposite  sides  give  off  branches  which  join  a  small 
gan^ion,  situated  on  the  first  bone  of  the  coccyx,  called 
the  ganglion  impar^  or  azygosy  18.  This  ganglion  resembles 
in  its  positicm  and  function  the  ganglion  of  Ribes,  serving 
to  connect  the  inferior  extremity  of  the  sympathetic  nerve, 
as  does  the  former  ganglion  its  upper  extremity.  It  gives 
off  a  few  small  branches  to  the  coccyx. 
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CHAPTER  Xn. 

ANATOMY   OF    THE  FOETUS. 

The  medium  weight  of  a  child  of  the  full  period,  at  birth, 
is  seven  pounds;  and  its  length  nineteen  inches.  The 
head  is  of  large  size,  and  lengthened  from  before  back- 
wards ;  the  face  small.  The  upper  extremities  are  greatly 
developed,  and  the  thorax  expanded  and  full.  The  upper 
part  of  the  abdomen  is  large,  from  the  great  size  of  the 
liver ;  the  lower  part  is  small  and  conical.  And  the  lower 
extremities  are  very  small  in  proportion  to  the  rest  of  the 
body.  The  external  genital  organs  are  very  large,  and 
fully  developed. 

Osseous  system.  —  At  the  earliest  term  of  embryo 
existence,  there  is  no  distinction  of  structures,  the  entire 
body  being  one  homogeneous  mass.  At  a  more  advanced 
pexiod,  the  situation  of  the  bones  is  distinguishable  only 
by  a  transparent  trace  which  marks  their  future  position, 
this  is  the  gelatinous  state  of  ossification.  Later  than  this, 
the  gelatinous  trace  hardens  into  cartilage ;  the  eartUa' 
ginous  state.  And  still  later,  ossific  matter  is  deposited  in 
the  centre  of  the  cartilaee ;  ossific  state. 

In  some  instances,  Mr.  Howship  observed  that  the  ge- 
latinous state  passed  directly  into  the  ossific  state  with- 
out any  intermediate  cartilaginous  transformation. 

The  first  point  of  ossification  in  the  embyro  is  seen  in 
the  clavicle,  at  the  end  of  the  fourth  week ;  the  second 
occurs  at  about  the  same  time  in  the  lower  jaw. 

During  the  sixth  weeky  ossification  commences  in  the 
femur,  humerus,  superior  maxillary  bone,  tibia,  radius,  and 
ulna. 

During  the  seventh  and  eighth  weeksy  it  appears  in  the 
arches  of  the  cervical  vertebrae,  in  the  bodies  of  the 
dorsal  and  upper  lumbar  vertebrs,  ribs,  expanded  portions 
of  the  cranial  bones,  fibula,  scapula,  ilium,  nasal  bones, 
malar,  palate,  metacarpal,  first  phalanges,  and  metatarsal 
bones. 
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During  the  ninth  and  tenth  week,  it  commences  in  the 
condyles  and  basilar  process  of  the  occipital  bone,  in  the 
body  of  the  sphenoid,  in  the  upper  sacral  yertebrae,  and 
in  the  external  auditory  process  of  the  temporal  bone. 

During  the  ekventh  and  twelfth  weeks  it  commences  in 
the  petrous  portion  of  the  temporal  bone,  in  the  ischium, 
and  in  the  internal  pterygoid  plate  of  the  sphenoid. 

At  about  the  middle  rf  the  fourth  monthy  in  the  ossicula 
auditiis. 

During  the  ^fth  month,  in  the  pubis,  calcaneum,  last 
phalanges  of  the  toes,  ethmoid,  and  sternum. 

At  birtht  the  first  vertebra  of  the  coccyx»  the  ante- 
rior arch  of  the  atlas^  and  the  condyloid  epiphysis  of  the 
femur. 

At  one  year  after  birth,  the  coracoid  process  of  the 
scapula,  the  os  magnum,  os  ynciforme,  and  internal  cu- 
neiform bone. 

At  three  years,  in  the  patella,  and  cuneiform  bone  of 
the  carpus. 

At  four  years,  in  the  external  and  middle  cuneiform 
bone. 

Ax  Jive  years,  in  the  scaphoid  of  the  tarsus,  in  the 
trapezium  and  os  lunare» 

At  eight  years,  in  the  scaphoid  of  the  carpus ;  at  nine 
years,  in  the  trapezoides ;  and  at  about  the  twdfih  year, 
in  the  pisiform  bone. 

The  ossicula  auditiis  fire  the  only  bones  completely 
formed  at  birth. 

Vertebra.  —  Each  vertebra  is  developed  from  three 
primitive  centres  —  two  lateral,  for  the  arches;  and  one 
median,  for  the  body  :  the  former  are  the  first  deposited. 
To  these  are  added  ^se  additional  centres,  which  appear 
afterwards ;  they  are,  pne  for  each  transnerse  process ; 
one  for  the  spinous  process ;  and  one  for  the  upper  and 
under  surface  of  the  body* 

The  ossification  of  the  arches  commences  from  the 
upper  part  of  the  spinal  column,  and  proceeds  gradually 
downwards;  hence  the  imperfect  development  of  the 
arches  occurs  in  the  lumbar  region,  as  in  spina  bifida. 
That  of  the  bodies  commences  in  the  middle  of  the  dorsal 
region,  and  spreads  upwards  and  downwards  as  from  a 
centre, 

u 


434        DEVELOPMENT  Ol?  THE  SKELETON 

Cranium.  —  The  bones  of  the  calvarium  commence 
ossifying  long  before  those  of  the  base ;  but  at  birth  the 
base  is  solid  and  firmly  ossified,  while  those  of  the  calva- 
rium are  yet  imperfectly  developed. 

The  flat  bones  of  the  cranium  are  developed  from  one 
or  more  centres,  which  radiate  in  every  direction  between 
two  layers  of  membrane,  the  pericranium  on  the  external 
surface,  and  the  dura  mater  within.  At  birth,  the  radi- 
ating edges  of  the  bones  have  not  approached  each  other, 
so  as  to  unite  by  suture,  but  are  simply  connected  by  the 
two  layers  of  membrane  in  which  they  are  formed ;  this 
permits  of  their  overlapping,  during  the  compression 
which  they  undergo  in  their  passage  through  the  pelvis. 
The  open  spaces  between  the  bones  on  the  upper  part  of 
the  skull  are  called  the  fontanelles.  The  anterior  f on- 
tanelU  is  diamond-shaped,  and  is  bounded  by  the  anterior 
angles  of  the  two  parietal  bones,  and  by  the  superior 
angles  of  the  two  portions  of  the  frontal.  The  posterior 
fontanelle  is  triangular  in  form,  and  is  bounded  by  the 
posterior  angles  of  the  parietal,  and  by  the  upper  angle 
of  the  occipital  bone. 

The  Occipital  bone  is  developed  from  four  centres : 
one  for  the  expanded  portion  ;  one  for  each  condyle  ;  and 
one  for  the  basilar  process. 

The  Parietal  hone  is  developed  from  a  single  centre  of 
ossification. 

The  Temporal  hone  is  developed  from  five  centres: 
one  for  the  squamous  portion ;  one  for  the  mastoid ;  one 
for  the  petrous  portion ;  one  for  the  external  auditory 
process ;  and  one  for  the  styloid  process. 

Tlie  Frontal  bone  is  developed  from  two  centres. 

The  Sphenoid  hone  has  twelve  centres  of  development : 
four  for  the  body ;  two  for  the  two  lesser  wings ;  two  for 
the  greater  wings  ;  two  for  the  external  pterygoid  plates ; 
and  two  for  the  sphenoidal  spongy  bones. 

The  Ethmoid  bone  has  two  centres ;  one  for  each  lateral 
half  of  the  bone. 

Face.  -^  The  face  is  small,  forming  but  a  small  portion 
of  the  entire  skull.  The  rudiments  of  the  teeth  are  con- 
tained within  the  upper  and  lower  jaws.  The  lower  jaw 
is  as  yet  ununited  at  the  symphisis.  The  maxillary, 
frontal,  ethmoidal,  and  sphenoidal  sinuses  are  not  deve- 
loped. 
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The  bones  of  the  face  are  each  developed  from  a  single 
centre,  with  the  exception  of  the  superior  and  inferior 
maxillary  bones. 

The  Superior  maanUary  bone  has  two  centres ;  one  for 
the  lateral  portion,  and  one  for  the  incisive  *  bone. 

The  Inferior  mcudllary  bone  has  two  lateral  centres^ 
which  join  at  the  symphisis. 

The  Flat  bones  have  many  centres  of  ossification. 
Thus  the  sternum  is  developed  from  centres  varying  in 
number  from  six  to  fourteen.  It  consists  of  three  pieces 
in  the  adult. 

The  Scapula  has  six  centres  of  development:  one  for 
the  body ;  one  for  the  coracoid  process ;  two  for  the 
acromion  process ;  one  for  the  posterior  border  of  the 
bone  ;  and  one  for  its  inferior  angle. 

The  Os  innominatum  has  eight  centres :  three  prin- 
cipal, viz.,  one  for  the  ilium ;  one  for  the  ischium ;  and 
one  for  the  pubis ;  and  five  secondary,  one  in  the  cotyloid 
cavity^  at  the  junction  of  the  three  principal  portions ; 
one  for  the  crest  of  the  ilium ;  one  for  the  tuberosity  of 
the  ischium ;  one  for  the  anterior  inferior  spinous  process 
of  the  ilium  ;  and  one  for  the  angle  of  the  pubis  :  the  two 
latter  are  oflen  wanting. 

The  Long  bones  have  three  principal  centres  of  develop- 
ment :  one  for  the  shaft,  and  one  for  each  extremity. 
The  latter  are  the  epiphyses  of  the  long  bones.  The  epi- 
physis corresponding  with  the  course  of  the  nutritious 
artery,  has  been  shown  by  Mr.  Stanley  to  be  the  first 
developed,  as,  for  instance,  the  condyloid  epiphysis  in  the 
femur.  The  processes  upon  the  bone,  as  the  trochanters 
and  tuberosities,  have  likewise  distinct  centres,  which  are 
called  apophyses. 

The  Clavicle  has  two  centres :  one  principal,  .  for  the 
whole  length  of  the  bone ;  and  a  small  one,  which  does 
not  appear  until  about  the  sixteenth  year,  for  the  anterior 
part  of  the  sternal  extremity. 

The  Humerus  is  developed  from  seven  centres  of  ossi- 
fication :  one  for  the  shaft ;  one  for  the  head  of  the  bone ; 

'  *  We  possess,  in  our  anatomical  collection,  a  very  remarkable  spe- 
cimen of  this  bone  in  the  human  adult.  It  was  obtained  in  the  ossuary 
at  Zug,  in  Switzerland. 
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one  for  the  greater  tuberosity ;  one  for  the  rounded  bead 
of  the  condyle,  that  articulates  with  the  radius ;  one  for 
the  trochlear  portion  of  the  inner  condyle ;  and  one  for 
each  condyle. 

The  Ulna  has  four  points  of  ossification :  viz.  the  shaft, 
upper  extremity,  lower  extremity,  and  olecranon. 

The  Radius  has  three  centres  of  development ;  one  for 
the  shaft,  and  one  for  each  extremity. 

The  Femur  is  developed  from  five  centres :  viz.  one  for 
the  shad ;  one  for  the  head ;  one  for  the  lower  extremity ; 
and  one  for  each  trochanter. 

The  Tibia  has  three  centres :  one  for  the  shafk^  and 
one  for  each  extremity. 

The  Fibula  has  also  three :  one  for  the  shafl,  and  one 
for  each  extremity. 

Muscular  system. — The  muscles  of  the  foetus  at 
birth  are  large  and  fully  formed.  They  are  of  a  lighter 
colour  than  those  of  the  adult,  and  of  a  sofler  texture. 

Vascular  system. — The  circulating  system  presents 
several  peculiarities:  Istly,  in  the  heart;  there  is  a  com- 
munication between  the  two  auricles  by  means  of  the 
foramen  ovale,  2dly,  In  the  arterial  system ;  there  is  a 
commuuication  between  the  pulmonary  artery  and  de- 
scending aorta,  by  means  of  a  large  trunk  —  the  dudus 
arteriostis.  Sdly,  Also  in  the  arterial  system ;  the  internal 
iliac  arteries,  under  the  name  of  hypogastric  and  umbiUcaly 
are  continued  from  the  fcetus  to  the  placenta^  to  which 
they  return  the  blood  which  has  circulated  in  the  system 
of  the  fcetus.  4thly,  In  the  venous  system;  there  is  a 
communication  between  the  umbilical  vein  and  the  inferior 
vena  cava,  called  the  ductus  venostis. 

Postal  circulation. — The  pure  blood  is  brought  from 
the  placenta  by  the  umbilical  vein*  The  umbilical  vein 
passes  through  the  umbilicus  and  enters  the  liver,  where  it 
divides  into  several  branches,  which  may  be  arranged 
under  three  heads: —  1st.,  two  or  three  which  are  distri* 
buted  to  the  left  lobe ;  2d.,  a  single  branch  which  com- 
municates with  the  portal  vein  in  the  transverse  fissure, 
and  supplies  the  right  lobe ;  and,  3d.,  a  large  branch,  the 
ductus  venosus,  which  passes  directly  backwards  and  joins 
the  inferior  cava*  In  the  inferior  cava,  the  pure  blood 
becomes  mixed  with  that  which  is  returning  from  the 
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lower  extremities,  and  is  carried  through  the  right  auricle, 
guided  by  the  Eustachian  valve,  and  through  the  foramen 
evale  into  the  left  auricle.  From  the  left  auricle,  it  passes 
into  the  left  ventricle,  and  from  the  left  ventricle  into  the 
aorta,  whence  it  is  distributed  by  means  of  the  carotid 
and  subdavian  arteries  principally  to  the  head  and  upper 
extremities.  From  the  head  and  upper  extremities,  the 
impure  blood  is  returned  by  the  superior  vena  cava  to  the 
right  auricle ;  from  the  right  auricle,  it  is  propelled  into 
the  right  ventricle  ;  and  from  the  right  ventricle  into  the 
pulmonanr  artery.  In  the  adult,  the  blood  would  now  be 
circulated  through  the  lungs  and  decarbonised ;  but  in  the 
fotus  the  lungs  are  solid,  and  almost  impervious.  Only 
a  small  quantity  of  the  blood  passes  therefore  into  the 
lungs;  the  greater  part  rushes  through  the  ductus  ar- 
teriosus^ into  the  commencement  of  the  descending  aorta. 

Passing  along  the  aorta,  a  small  quantity  of  the  impQre 
blood  is  distributed  by  the  external  iliac  arteries  to  the 
lower  extremities ;  the  greater  portion  enters  the  internal 
iliacs,  and  is  carried  onwards  by  the  side  of  the  bladder, 
and  up  the  anterior  wall  of  the  abdomen,  and  through 
the  umbilicus,  under  the  name  of  umbilical  arteries^  to 
the  placenta,  to  which  they  return  the  blood  that  has 
been  circulated  through  the  system  of  the  fcetus. 

From  a  careful  consideration  of  this  circulation,  we 
shall  perceive — 1st.  That  the  pure  blood  from  the  placenta 
is  distributed  in  considerable  quantity  to  the  liver,  before 
entering  the  general  circulation.  Hence  arises  the  abun. 
dant  nutrition  of  that  organ,  and  its  enormous  size  in 
comparison  with  the  other  viscera. 

2dly.  That  the  right  auricle  is  the  scene  of  meeting  of 
a  double  current ;  the  one  coming  from  the  inferior  cava, 
the  other  from  the  superior,  and  that  they  must  cross 
each  other  in  their  respective  course.  How  this  crossing 
is  effected  the  theorist  will  wonder ;  not  so  the  practical 
anatomist ;  for  a  cursory  examination  of  the  fcetal  heart 
will  show,  1.  That  the  direction  of  entrance  of  the  two 
vessels  is  so  opposite,  that  they  may  discharge  their 
currents  through  the  same  cavity  without  admixture. 
2.  That  the  inferior  cava  opens  almost  directly  into  the 
left  auricle ;  and  S.  That  by  the  aid  of  the  Eustachian 
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valve,  the   current  in  the   inferior  cava  will  be  almost 
entirely  excluded  from  the  right  ventricle. 

3dly.  That  the  blood  which  circulates  through  the  arch 
of  the  aorta  comes  directly  from  the  placenta ;  and,  al- 
though mixed  with  the  impure  blood  of  the  inferior  cava, 
yet  is  propelled  in  so  great  abundance  to  the  head  and 
upper  extremities,  as  to  provide  for  the  increased  nutri- 
tion of  those  important  parts,  and  prepare  them,  by  their 
greater  size  and  development,  for  the  functions  which 
they  are  required  to  perform  at  birth. 

4thly.  That  the  blood  circulating  in  the  descending 
aorta,  is  very  impure,  being  obtained  principally  from  the 
returning  current  in  the  superior  cava  ;  a  small  quantity 
only  being  derived  from  the  left  ventricle.  Yet  is  it  from 
this  impure  blood  that  the  nutrition  of  the  lower  extre- 
mities is  provided.  Hence  we  are  not  surprised  at  their 
insignificant  development  at  birth ;  while  we  admire  the 
providence  of  nature,  that  directs  the  nutrient  current  in 
abundance  to  the  organs  of  sense,  of  prehension,  and  of 
deglutition,  so  necessary  even  at  the  instant  of  birth  to 
the  safety  and  welfare  of  the  creature. 

After  birth,  the /oramen  ovale  becomes  gradually  closed 
by  a  membranous  layer,  that  is  developed  from  the  mar- 
gins of  the  opening  from  below  upwards,  and  completely 
separates  the  two  auricles.  The  situation  of  the  foramen 
is  seen  in  the  adult  heart,  upon  the  septum  auricularum, 
and  is  called  the  fossa  ovalis :  the  projecting  margin  of 
the  opening  forms  the  annulus  ovalis. 

As  soon  as  the  lungs  have  become  inflated  by  the  first 
spasmodic  act  of  inspiration,  the  blood  of  the  pulmonary 
artery  rushes  through  its  right  and  left  branches  into  the 
lungs,  to  be  returned  to  the  left  auricle  by  the  pulmonary 
veins.  Thus  the  pulmonary  circulation  is  established, 
and  the  ductus  arteriosus  contracts,  and  degenerates  to 
an  impervious  fibrous  cord,  serving  in  afler  life  merely  as 
a  bond  of  union  between  the  trunk  of  the  pulmonary  artery 
and  the  concavity  of  the  arch  of  the  aorta. 

The  current  through  the  umbilical  cord  being  arrested; 
the  umbilical  arteries  likewise  contract  and  become  im- 
pervious, and  degenerate  into  the  umbilical  ligaments  of 
the  bladder. 

The  Umbilical  vein  and  ductus  venosus,  also  deprived 
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of  their  circulating  current,  become  reduced  to  fibrous 
cords,  the  former  forming  the  round  ligament  of  the 
liver,  and  the  latter  a  fibrous  band  which  may  be  traced 
along  the  fissure  for  the  ductus  venosus  to  the  inferior 
cava. 

Nervous  system.  —  The  brain  is  very  soft,  almost 
pulpy,  and  has  a  reddish  tint  throughout :  the  difference 
between  the  white  and  grey  substance  is  not  well  marked* 
The  nerves  are  firm  and  well  developed. 

Organs  of  sense.  —  JB^e,  —  The  eyeballs  are  of  large 
size  and  well  developed  at  birth.  The  pupil  is  closed  by 
a  vascular  membrane  called  the  membrana pupillaris,  which 
disappears  at  about  the  seventh  month.  Sometimes  it 
remains  permanently,  and  produces  blindness.  It  con- 
sists of  two  thin  membranous  layers,  between  which  the 
ciliary  arteries  are  prolonged  from  the  edge  of  the  iris, 
and  form  arches  by  returning  to  it  again,  without  anastomos- 
ing with  those  of  the  opposite  side. 

Ear.  —  The  ear  is  remarkable  for  its  early  develop- 
ment :  the  labyrinth  and  ossicula  auditus  are  ossified  at 
an  early  period,  and  the  latter  are  completely  formed  be- 
fore birth.  The  only  parts  remaining  incomplete  are  the 
mastoid  cells,  and  the  meatus  auditorius.  The  membrana 
tympani  in  the  fcetal  head  is  very  oblique,  occupying 
almost  the  basilar  surface  of  the  skull ;  hence  probably 
arises  a  deficient  acuteness  in  the  perception  of  sound. 
It  is  also  extremely  vascular. 

Nose.  —  The  sense  of  smell  is  very  imperfect  in  the 
infant,  as  may  be  inferred  from  the  small  capacity  of  the 
nasal  fossae,  and  the  non-development  of  the  ethmoid, 
sphenoid,  frontal,  and  maxillary  sinuses. 

The  Thyroid  gland  is  of  large  size  in  the  foetus,  and 
is  developed  by  two  lateral  halves,  which  approach  and 
become  connected  at  the  middle  line  so  as  to  form  a  single 
gland.  It  is  doubtful  whether  it  performs  any  especial 
function  in  fcetal  life. 

Viscera  of  the  thorax.  —  The  Thymus  gland  *  con- 
sists  '*  of  a  thoracic  and  a  cervical  portion  on  each  side. 

*  In  the  desciiption  of  this  gland  we  have  adhered  closely  to  the  his- 
tory of  it  given  by  the  great  authority  on  this  subject,  Sir  Astley 
Cooper,  in  his  beautiful  monograph  "  On  the  Anatomy  of  the  Thymus 
Gland,**  1832. 
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The  former  is  situated  in  the  anterior  mediastinuniy  and 
the  latter  is  placed  in  the  neck  just  above  the  first  bone 
of  the  sternum,  and  behind  the  stemo-hyoidei  and  stemo- 
thyroidei  musdes."  It  extends  upwards  from  the  fourth 
rib  as  high  as  the  thyroid  gland,  resting  upon  the  peri- 
cardium, and  separated  fi-om  the  arch  of  the  aorta  and 
great  vessels  by  the  thoracic  fiiscia  in  the  chest,  and 
lying  on  each  side  of  the  trachea  in  the  neck. 

Although  described  usually  as  a  single  gland,  it  consists 
actually  of  two  lateral,  almost  symmetrical  glands,  con- 
nected with  each  other  by  cellular  tissue  only,  and  having 
no  structural  communication  :  they  may  therefore  be  "  pro- 
perly called  a  right  and  left  thymus  gland." 

Between  the  second  and  third  month  of  embryo  exist- 
ence, the  thymus  is  so  small  as  to  be  only  <<  just  percep- 
tible ; "  and  continues  gradually  increasing  with  the 
growth  of  the  foetus  until  the  seventh.  At  the  eighth 
month  it  is  large ;  but,  during  the  ninth,  it  undergoes  a 
sudden  change,  assumes  a  greatly  increased  size,  and  at 
birth  weighs  240  grains.  After  birdi  it  continues  to  en- 
large until  the  expiration  of  the  first  year^  when  it  ceases 
to  grow,  and  gradually  diminishes,  until  at  puberty  it  has 
almost  disappeared. 

The  thymus  is  a  conglomerate  gland,  being  composed 
of  lobules  disposed  in  a  spiral  form  around  a  central  cavity. 
The  lobules  are  held  together  by  a  firm  cellular  tissue 
(«  reticulated"),  and  the  entire  gland  is  inclosed  in  a 
coarse  cellular  capsule. 

The  Lobules  are  very  numerous,  and  vary  in  size  from 
that  of  the  head  of  a  pin  to  a  moderate-sized  pea.  Each 
lobule  contains  in  its  interior  a  small  cavity,  or  <<  secretory 
cdly'*  and  several  of  these  cells  open  into  a  small  *<  pouch  " 
which  is  situated  at  their  base,  and  leads  to  the  central 
cavity,  the  "  reservoir  of  the  thymus^ 

The  Reservoir  is  lined  in  its  interior  by  a  vascular 
mucous  membrane,  which  is  raised  into  ridges  by  a  layer  of 
ligamentous  bands  situated  beneath  it.  The  ligamentous 
bands  proceed  in  various  directions,  and  encircle  the  open 
mouths  of  the  pouches.  This  ligamentous  layer  serves  to 
keep  the  lobules  together,  and  prevents  the  injurious  dis- 
tension of  the  cavity. 

When  either  gland  is  carefully  unravelled  by  removing 
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the  cellular  capsule  and  vessels,  and  dissecting  away  the 
reticulated  cellular  tissue,  which  retains  the  lobules  in 
contact,  the  reservoir,  from  being  folded  in  a  serpentine 
manner  upon  itself,  admits  of  being  drawn  out  into  a  length- 
ened tubular  cord*^  around  which  the  lobules  are  clus- 
tered in  a  spiral  manner,  and  resemble  knots  upon  a  cord, 
or  a  string  of  beads. 

The  reservoir,  pouches,  and  cells,  contain  a  white  fluid 
*^  like  chyle,"  or  *'  like  cream,  but  with  a  small  admix- 
ture of  red  globules."  In  the  human  foetus  this  fluid  has 
been  found  by  Sir  Astley  in  too  small  proportion  to  be 
submitted  to  chemical  analysis.  But  the  thymic  fluid  of 
the  foetal  calf,  which  exists  in  great  abundance,  gave  the 
following  analytical  f  results  :  —  one  hundred  parts  of  the 
fluid  contained  sixteen  parts  of  solid  matter,  which  con- 
sisted of, 

Incipient  fibrine. 

Albumen, 

Mucus,  and  muco-extractive  matter, 

Muriate  and  phosphate  of  potass. 

Phosphate  of  soda. 

Phosphoric  acid,  a  trace. 

The  Arteries  of  the  thymus  gland  are  derived  from  the 
internal  mammary,  and  from  the  superior  and  inferior 
thyroid. 

The  Veins  terminate  in  the  left  vena  innominata,  and 
some  small  branches  in  the  thyroid  veins. 

The  Nerves  are  very  minute,  and  are  derived  chiefly 
through  the  internal  mammary  plexus,  from  the  superior 
thoracic  ganglion  of  the  sympathetic.  Sir  Astley  Cooper 
has  also  seen  a  branch  from  the  junction  of  the  pneumo- 
gastric  and  sympathetic  pass  to  the  side  of  the  gland. 

The  Lymphatics  terminate  in  the  general  union  of  the 
lymphatic  vessels  at  the  junction  of  the  ^ternal  jugular 
and  subclavian  veins.  Sir  Astley  Cooper  has  injected 
them  only  once  in  the  human  foetus,  but  in  the  calf  he 
finds  two  large  l3anphatic  ducts,  which  commence  in  the 
upper  extremities  of  the  glands,  and  pass  downwards  to 

*  See  the  beautiful  plates  in  Sir  Astley  Cooper's  work. 
t  This  analysis  was  conducted  by  Dr.  Dowlcr  of  Richmond. 
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terminate  at  the  junction  of  the  jugular  and  subclavian 
vein  at  each  side.  These  vessels  he  considers  the  ^'  ab* 
sarbent  ducts  of  the  glands ;  they  are  the  carriers  of  the 
fluid  from  the  thymus  into  the  veins." 

Sir  Astley  Cooper  concludes  his  anatomical  description 
of  this  gland  with,  the  following  interesting  physiological 
observation :  — 

"  As  the  thymus  secretes  all  the  parts  of  the  blood, 
viz.  albumen,  flbrine,  and  particles,  is  it  not  probable  that 
the  gland  is  designed  to  prepare  a  fluid  well  fitted  for  the 
foetal  growth  and  nourishment  from  the  blood  of  the 
mother,  before  the  birth  of  the  foetus,  and  consequently 
before  chyle  is  formed  for  food  ?  —  and  this  process  con- 
tinues for  a  short  time  after  birth,  the  quantity  of  fluid 
secreted  from  the  thymus  gradually  declining  as  that  of 
chylifi cation  becomes  perfectly  established.'' 

The  LunffSy  previously  to  the  act  of  inspiration,  are 
dense  and  solid  in  structure,  and  of  a  deep  red  colour ; 
their  specific  gravity  is  greater  than  water,  in  which  they 
sink  to  the  bottom,  whereas  lung  which  has  respired  will 
float  upon  that  fluid.  The  specific  gravity  is,  however,  no 
test  of  the  real  weight  of  the  lung ;  the  respired  lung 
being  actually  heavier  than  the  foetal.  Thus  the  weight 
of  the  foetal  lung,  at  about  the  middle  period  of  uterine 
life,  is  to  the  weight  of  the  body  as  1  to  60.*  But  after 
respiration,  the  relative  weight  of  the  lung  to  the  entire 
body  is  as  1  to  30. 

The  Heart  of  the  foetus  is  large  in  proportion  to  the 
size  of  the  body ;  it  is  also  developed  very  early,  repre- 
senting at  first  a  simple  vessel,  and  undergoing  various 
degrees  of  complication  until  it  arrives  at  the  compound 
character  which  it  presents  after  birth.  The  two  ventricles 
form,  at  one  period,  a  single  cavity,  which  is  afterwards 
divided  into  two  by  the  septum  ventriculorum.  The  two 
auricles  communicate  up  to  the  moment  of  birth,  the 
septum  being  incomplete,  and  leaving  a  large  opening 
between  them,  the  foramen  ovale  (foramen  of  Botal  f  ). 

*  Cruveilhier,  Anatomie  Descriptive,  vol.  ii.  p.  621. 

t  Leonard  Botal,  of  Piedmont,  was  the  first  of  the  modems  who 
gave  an  account  of  this  opening  in  a  work  published  in  1565.  His 
description  is  very  imperfect.  The  foramen  was  well  known  to 
Galen. 
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The  Ductus  arteriosus  is  another  peculiarity  of  the 
fcetus  connected  with  the  heart :  it  is  a  communication 
between  the  pulmonary  artery  and  the  aorta.  It  dege- 
nerates into  a  fibrous  cord  after  birth,  from  the  double 
cause  of  a  diversion  in  the  current  of  the  blood  towards 
the  lungs,  and  from  the  pressure  of  the  left  bronchus, 
caused  by  its  distension  with  air. 

Viscera  of  the  Abdomen. 

At  an  early  period  of  uterine  life,  and  sometimes  at 
the  period  of  birth,  as  occurred  to  ourselves  in  an  anen- 
cephalous  foetus,  two  minute  fibrous  threads  may  be  seen 
passing  from  the  umbilicus  to  the  mesentery.  These  are 
the  remains  of  the  omphalo-mesenteric  vessels. 

The  Omphalo-mesenteric  are  the  first  developed  vessels 
of  the  germ :  they  ramify  upon  the  vesicula  umbilicalis, 
or  yolk-bag,  and  supply  the  newly-formed  alimentary 
canal  of  the  embryo.  From  them,  as  from  a  centre,  the 
general  circulating  system  is  produced.  After  the  estab- 
lishment of  the  placental  circulation,  they  cease  to  carry 
blood,  and  dwindle  to  the  size  of  mere  threads,  which 
may  be  easily  demonstrated  in  the  early  periods  of  uterine 
life ;  but  are  completely  removed,  except  under  peculiar 
circumstances,  at  a  later  period. 

The  Appendix;  vermiformis  cceci  is  long  and  of  large 
size,  and  is  continued  directly  from  the  central  part  of  th^ 
cul-de-sac  of  the  coecum,  of  which  it  appears  to  be  a 
constricted  continuation.  This  is  the  character  of  the 
appendix  cceci  in  the  higher  quadrumana. 

The  large  intestines  are  filled  with  a  dark  green  viscous 
secretion,  called  meconium  {fAriKuVf  poppy),  from  its  re- 
semblance to  the  inspissated  juice  of  the  poppy. 

The  Liver  is  the  first  formed  organ  in  the  embryo.  It 
is  developed  from  the  alimentary  canal,  and,  at  about  the 
third  week,  fills  the  whole  abdomen,  and  is  one  half  the 
weight  of  the  entire  embryo.  At  the  fourth  month  the 
liver  is  of  immense  size  in  proportion  to  the  bulk  of  the 
foetus.  At  birth  it  is  of  very  large  size,  and  occupies  the 
whole  upper  part  of  the  abdomen.  The  left  lobe  is  as 
large  as  the  right,  and  the  falciform  ligament  corresponds 
with  the  middle  line  of  the  body.     The  liver  diminishes 
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rapidly  after  birth,  probably  from  the  obliteration  of  the 
umbilical  vein. 

The  Kidneys  present  a  lobulated  appearance  in  the 
foetus,  which  is  the  permanent  type  amongst  some  animals, 
as  in  the  bear. 

The  Renal  capsules  are  organs  which  appear,  from  their 
early  and  considerable  development,  to  belong  especially 
to  the  economy  of  the  foetus.  They  are  distinctly  formed 
at  the  second  month  T)f  embryo  life,  and  are  greater  in 
size  and  weight  than  the  kidneys.  At  the  fourth  month 
they  are  equalled  in  bulk  by  the  kidneys,  and  at  birth 
they  are  about  one-third  less  than  those  organs. 

Viscera  of  the  Pelvis. 

The  Bladder  in  the  foetus  is  long  and  conical,  and  is 
situated  altogether  above  the  upper  border  of  the  pubis, 
which  is  as  yet  small  and  undeveloped.  It  is,  in  pnmt  of 
fact,  an  abdominal  viscus.  It  is  connected  superiorly  with 
a  fibrous  cord,  called  the  uraehusy  of  which  it  almost 
appears  an  expansion. 

The  Urachus  is  continued  upwards  to  the  umbilicus, 
and  becomes  connected  with  the  umbilical  cord.  In  ani- 
mals it  is  a  pervious  duct,  and  is  continuous  with  one  of 
the  membranes  of  the  embryo  —  the  alUxniois.  It  has 
been  found  pervious  in  the  human  foetus,  and  the  urine 
has  been  passed  through  the  umbilicus.  Calculous  con- 
cretions hbve  also  been  found  in  its  course. 

The  UieruSf  in  the  early  periods  of  embryo  existence, 
appears  to  be  bifid,  from  the  large  size  of  the  Fallopian 
tubes,  and  the  small  development  of  the  body  of  the 
organ.  At  the  end  of  the  fourth  month,  the  body 
assumes  a  larger  bulk,  and  the  bifid  appearance  is  lost. 
The  cervix  uteri  in  the  foetus  is  larger  than  the  body  of 
the  organ. 

The  Ovaries  are  situated,  like  the  testicles,  in  the 
lumbar  region  near  to  the  kidneys,  and  descend  from 
thence  gradually  into  the  pelvis. 

Organs  of  Generation. 

The  Testicles  in  the  embryo  are  situated  in  the  lumbar 
regions  immediately  below  the  kidneys.    The  spermatic 
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canal,  at  this  period,  is  occupied  by  a  cellular  cord  of 
considerable  thickness,  called  the  gubemaculum  testis. 
The  cells  of  this  structure  appear  to  be  filled  with  a 
gelatinous  fluid ;  and  its  use  would  seem  to  be  to  keep 
the  spermatic  canal  properly  dilated,  and  to  direct  and 
precede  the  testicle  in  its  course  downwards.  The  upper 
extremity  of  the  gubemaculum  is  attached  to  the  pos- 
terior border  of  the  testicle,  and  its  lower  end  is  con- 
nected with  the  cellular  interior  of  the  scrotum. 

The  Descent  of  the  testicle  is  very  gradual  and  pro- 
gressive. Between  the  fifth  and  sixth  month  it  has 
reached  the  lower  part  of  the  psoas  muscle,  and  during 
the  seventh  it  makes  its  way  through  the  spermatic 
canal,  and  is  drawn  onwards  by  the  gubemaculum. 

While  situated  in  the  lumbar  region  it  is  behind  the 
peritoneum,  and  is  covered  on  its  anterior  surface  and 
sides  by  that  membrane,  which  constitutes  its  proper 
serous  covering,  the  tunica  vagirudis  propria.  As  it  de- 
scends into  the  scrotum  it  carries  with  it  its  investing 
peritoneum,  and  thus  forms  a  pouch  of  serous  membrane, 
which  communicates  with  the  cavity  of  the  peritoneum. 
This  pouch  being  constricted  by  the  spermatic  canal,  be- 
comes gradually  closed  from  above  downwards,  until  it 
leaves  only  a  small  bag  which  surrounds  the  testicle,  and 
forms  the  tunica  vaginalis  rejlexa. 

If  the  pouch  do  not  immediately  close,  fluid  collects 
within  it,  and  may  be  pressed  upwards  into  the  cavity  of 
the  peritoneum  ;  this  is  congenital  hydrocele.  At  other 
times  the  intestine  descends  into  the  pouch,  and  gives 
rise  to  the  formation  of  congenital  hernia.  See  ^^.41. 
page  354. 
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ON   THE   LIGAMENTS. 

T|iE  mechanism  by  which  the  different  bones  of  the  ske- 
leton are  connected  with  each  other  is  called  a  ^^  joint" 
Every  bone  in  the  body  articulates  with  one  or  more 
bones,  and  as  each  differs  from  the  other  in  its  form  and 
in  its  use,  we  are  prepared  to  expect  a  great  variety  in 
the  forms  of  joints.  They  may  all,  however,  be  reduced 
to  three  classes  —  1.  Synarthrosis;  2.  Amphi*arthrosis; 
and  3.  Diarthrosis. 

Synarthrosis  {avvy  together;  apOputrt^f  articulatioriy) 
is  that  form  of  joint  in  which  the  bones  are  intimately  and 
immoveably  connected  with  each  other.  There  are  four 
kinds  of  synarthrosis. 

1.  Harmonia  (apuy  to  adapt,)  in  which  the  bones  merely 
lie  in  opposition  with  each  other;  as  in  the  palate  pro- 
cesses of  the  superior  maxillary  and  palate  bones  with 
those  of  the  opposite  side,  and  with  each  other;  the  ba- 
silar process  of  the  occipital  bone  with  that  of  the  sphe. 
noid;  the  nasal  bones  with  each  other,  and  with  the 
superior  maxillary  bones. 

2.  Schindylesis  (0^<y8t;Xij<rK,  a  fissure,)  in  which  a  pro- 
jection of  one  bone  is  inserted  into  a  groove  or  fissure  in 
another;  as  in  the  articulations  of  the  vomer  with  the 
rostrum  of  the  sphenoid,  and  with  the  central  lamella  of 
the  ethmoid  bone. 

3.  Gromphosis  (yoiA^^j  a  nail,)  a  mode  of  articulation, 
of  which  the  insertion  of  the  teeth  into  the  alveolar  pro- 
cesses is  the  only  example ;  their  roots  being  fixed  into 
the  alveoli,  like  nails  into  a  board. 

4.  Sutura  (sutura,  a  seam,)  is  the  most  solid  of  the 
four  forms  of  synarthrosis ;  it  is  that  which  is  employed 
for  the  articulation  of  the  flat  bones  of  the  skuU  with 
each  other.  It  presents  two  varieties,  stUura  serrata, 
which  is  illustrated  in  the  serrated  union  of  the  frontal 
with  the  parietal  bones,   the  parietal  bones  with   each 
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other,  or  with  the  occipital;  and  gtiiura  squamosa^  the 
scale-like  connection  of  the  temporal  bone  with  the 
parietal. 

Amphi-arthrosis  (ajEAfi,  both;  apBpu^iq,)  is  a  form  of 
joint  which  receives  its  name  from  being  intermediate  be- 
tween synarthrosis  or  the  fixed  form  of  articulation  and 
the  diarthrosis  or  moveable  joint. 

It  is  characterised  by  having  an  intervening  substance 
between  the  contiguous  ends  of  the  bones,  and  permitting 
of  only  a  slight  or  obscure  degree  of  motion. 

The  instances  of  this  articulation  are,  the  connection 
between  the  bodies  of  the  vertebrae,  the  union  of  the  two 
first  pieces  of  the  sternum  and  the  sacro-iliac  and  pubic 
symphises  (ovv^  togetlier ;  ^t;»,  to  grow). 

Diarthrosis  T^ta,  through ;  a^0p»(rK»)  is  the  moveable 
form  of  articulation,  and  constitutes  the  greater  pro- 
portion of  the  joints  of  the  body.  The  degree  of  motion 
permitted  by  these  articulations  has  given  rise  to  their 
division  into  three  groups. 

1.  Arthrodiay  in  which  the  extent  of  motion  is  limited ; 
as  in  the  articulations  of  both  extremities  of  the  clavicle, 
and  ribs ;  in  the  articulations  of  the  radius  with  the  ulna ; 
of  the  fibula  with  the  tibia ;  of  the  articular  processes  of 
the  vertebrae  ;  and  of  the  bones  of  the  carpus  and  tarsus 
with  each  other,  and  with  the  metacarpal  bones. 

2.  Ginfflt/mus  (ytyy^vfMff  a  hinge,)  or  hinge-joint,  is  the 
movement  of  bones  upon  each  other  in  two  directions 
only,  viz.  forwards  and  backwards ;  but  the  degree  of  mo- 
tion may  be  very  considerable.  The  instances  of  this 
form  of  joint  are  numerous ;  they  comprehend,  the  elbow, 
wrist,  metacarpal  and  phalangeal  joints  in  the  upper  ex.- 
tremity ;  and  the  knee,  ankle,  metatarsal  and  phalangeal 
joints  in  the  lower  extremity.  The  lower  jaw  may  also 
be  admitted  in  this  category,  as  partaking  more  of  the 
character  of  the  hinge-joint  than  the  less  moveable  ar- 
throdia. 

The  form  of  the  ginglymoid  joint  is  somewhat  quadri- 
lateral, and  each  of  its  four  sides  is  provided  with  a  liga- 
ment, which  is  named  from  its  position,  arUerior,  posterior j 
internal^  or  external  lateral.  The  lateral  ligaments  are 
thick  and  strong,  and  are  the  chief  bond  of  union  between 
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the  bones.  The  amJterwr  and  pasierior  are  thin  and  loose 
in  order  to  permit  of  the  required  extent  of  movement. 

3.  EnarUirosU  (cv,  in ;  ap6pu<nq)  is  the  most  extensive 
in  its  range  of  motion  of  all  the  moveable  joints.  From 
the  manner  of  connection  and  form  of  the  bones  in  this 
articulation,  it  is  called  the  ball  and  socket  joint  There 
are  three  instances  in  the  body,  viz.  the  hip,  the  shoulder, 
and  the  articulation  of  the  metacarpal  bone  of  the  thumb 
with  the  trapezium. 

The  ball  and  socket  joint  has  a  circular  form,  and,  in 
place  of  the  four  distinct  ligaments  of  the  ginglymus,  is 
enclosed  in  a  bag  of  ligamentous  fibres,  called  a  ccpsular 
Uffament, 

The  Joints  may,  for  the  convenience  of  the  student,  be 
divided  into  those  of  the  trunk ;  those  of  the  upper  ex* 
tremity;  and  those  of  the  lower  extremity . 

Ligaments  of  the  Trunk. 

The  Ligaments  of  the  trunk  will  be  considered  and 
described  in  the  following  order :  — 

1.  Of  the  Vertebral  column. 

2.  Of  the  Atlas,  with  the  Occipital  bone. 

3.  Of  the  Axis,  with  the  Occipital  bone. 

4.  Of  the  Atlas,  with  the  Axis. 

5.  Of  the  Lower  jaw. 

6.  Of  the  Ribs,  with  the  Vertebrae. 

?•  Of  the  Ribs,  with  the  Sternum,  and  with  each  other. 

8.  Of  the  Vertebral  column,  with  the  Pelvis. 

9.  Of  the  Pelvis. 

^  L  ArticukUion  of  the  vertebral  column. — The  vertebre 
are  divided  into  —  hody^  arches^  articular ,  spinous,  and 
transverse  processes;  and  their  ligaments  admit  of  pre- 
cisely the  same  arrangement. 

The  ligaments  of  the  bodies  are  the 

Anterior  common  ligament, 
Posterior  common  ligament. 

Of  the  arches, 

Ligamenta  subflava. 
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0£  the  ariieular  proeeBsesy 

Capsular  ligaments, 
Synovial  membranes. 

Of  the  ipinaus  processes, 

tnter-spinouS) 
Supra-spinous* 

Of  the  transverse  processes^ 

Inter-transverse. 

The  Anierior  common  ligament  is  a  broad  and  ribat)d« 
like  band  of  ligamentous  fibres,  extending  along  the  front 
surface  of  the  vertebral  column,  from  the  axis  to  the 
sacrum.  It  is  intimately  connected  with  the  interver- 
tebral substances,  and  less  closely  with  the  bodies  of  the 
vertebrae. 

It  is  composed  of  three  layers  of  fibres  which  are 
closely  interwoven  with  each  other ;  the  Jirst  layer  con- 
sists of  short  fibres,  which  cross  the  intervertebral  sub- 
stances from  each  vertebra  to  the  next ;  the  fibres  of  the 
second,  layer  pass  from  each  vertebra  to  the  third  above 
or  below  it ;  and  those  of  the  ihirdy  or  superficial  layer ^ 
from  each  vertebra  to  the  fourth  or  fifth  vertebra  above 
or  below  it. 

The  Posterior  common  ligament  lies  upon  the  posterior 
surface  of  the  bodies  of  the  vertebrse,  and  extends  from 
the  axis  to  the  sacrum.  It  is  broad  opposite  the  inter- 
vertebral substances,  to  which  it  is  closely  adherent ;  and 
narrow  and  thick  over  the  bodies  of  the  vertebrae,  from 
which  it  is  separated  by  the  communicating  branches 
between  the  great  spinal  veins. 

The  Intervertebral  substance  is  a  disc  of  fibro-cartilage, 
interposed  between  each  of  the  vertebrae  from  the  axis  to 
the  sacrum.  It  is  composed  of  concentric  layers,  which 
diminish  in  density  firom  the  circumference  to  the  centre, 
where  it  is  sofl,  pulpy,  and  elastic.  When  examined 
from  the  exterior,  each  layer  is  found  to  consist  of  oblique 
fibres,  which  alternate  in  their  direction,  proceeding  from 
lefl  to  right  in  one  layer,  and  from  right  to  left  in  the 
next,  and  so  on  for  the  rest. 

Arches.  —  The  Ligamenta  subfiava  are  situated  be- 


450  OCCIPITO-ATLOID   ARTICULATION. 

tween  the  arches  of  the  vertebrae  from  the  axis  to  the 
sacrum,  and  are  composed  of  yellow  elastic  tissue.  They 
are  attached  below  to  the  posterior  surface  of  the  arches, 
and  are  inserted  into  the  anterior  surface  of  the  arches  of 
the  vertebra  above.  They  meet  upon  the  middle  line, 
but  are  not  continuous  with  each  other  at  that  point. 

Articular  processes.  —  The  ligaments  of  the  arti- 
ticular  processes  of  the  vertebrae  are  loose  capsules,  which 
surround  the  articulating  surfaces.  They  are  lined  on 
their  interior  with  synovial  membrane^  which  is  con- 
tinued over  the  cartilaginous  surfaces  of  the  bones. 

Spinous  processes.  — The  Inter-spimms  ligaments  are 
thin  and  membranous,  and  are  extended  between  the 
spinous  processes  in  the  dorsal  and  lumbar  regions. 

The  Supra-spinotis  are  short,  thick,  ligamentous  bands,, 
passing  from  the  apex  of  one  spinous  process  to  the  next. 
They  exist,  like  the  inter- spinous,  only  in  the  dorsal  and 
lumbar  regions. 

Transverse  processes.  —  The  Inter-transverse  are 
thin  and  membranous :  they  are  found  only  between  the 
transverse  processes  of  the  lower  dorsal  vertebrae. 

2.  Articulation  of  the  atlas  with  the  occipital  bone.  — 
The  ligaments  of  this  articulation  are  four  in  number. 

Anterior  occipito-atloid. 
Posterior  occipito-atloid. 
Two  capsular. 

The  Anterior  ligament  is  a  thin  membranous  layer, 
which  is  thicker  in  the  middle  than  at  each  side.  It  is 
attached  above  to  the  margin  of  the  occipital  foramen, 
and  below  to  the  anterior  arch  of  the  atlas. 

The  Posterior  ligavnent  is  also  thin  and  membranous ; 
it  is  attached  above  to  the  margin  of  the  occipital  fora- 
men, and  below  to  the  posterior  arch  of  the  atlas.  It  is 
closely  adherent  to  the  dura  mater  by  its  inner  surface, 
and  forms  a  ligamentous  arch  for  the  passage  of  the  ver- 
tebral arteries. 

The  Capsular  ligaments  are  the  thin  and  loose  liga- 
mentous capsules  which  surround  the  synovial  mem- 
branes of  the  articulations,  between  the  condyles  of  the 
occipital  bone  and  the  superior  articular  processes  of  the 
atlas. 
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S.  Artictdation  of  the  axis  with  the  occipital  bone*  — ^■ 
The  ligaments  of  this  articulation  we  four  in  number, 

Anterior  occipito-axoid, 
Posterior  occipito-axoid, 
Two  odontoid. 

The  Anterior  ligament  is  a  narrow  band  of  fibres  as- 
cending from  the  body  of  the  axis  to  the  basilar  process, 
close  to  the  foramen  magnum. 

The  Posterior  ligament  (apparatus  ligamentosus  colli) 
is  a  broad  band,  and  apparently  a  continuation  of  the 
posterior  common  ligament :  it  is  attached  below  to  the 
posterior  surface  of  the  body  of  the  axis,  and  spreads  out 
superiorly  to  be  inserted  into  the  inner  surface  of  the 
basilar  process.  It  covers  in  the  odontoid  process  and 
alar  ligaments. 

The  Odontoid  ligaments  (alar)  are  two  short  and  thick 
fasciculi  of  fibres  that  pass  outwards  from  the  apex  of  the 
odontoid  process  to  the  sides  of  the  occipital  foramen 
and  condyles. 

4.  ArtictdaMon  of  tlie  aJtlas  with  the  axis,  —  The  liga- 
ments of  this  articulation  are  five  in  number :  — 

Anterior  atlo-axoid, 
Posterior  atlo-axoid, 
Two  capsular, 
Transverse. 

The  Anterior  ligament  is  a  membranous  layer,  passing 
between  the  lower  border  of  the  anterior  arch  of  the  atlas, 
and  the  body  of  the  axis. 

The  Posterior  ligament  is  a  membranous  layer,  passing 
between  the  posterior  arch  o£  the  atlas,  and  the  arches  of 
the  axis. 

The  Capsular  ligaments  surround  the  articular  pro-^ 
cesses  of  the  atlas  and  axis,  and  are  provided  with  synovial 
membranes. 

The  IVansverse  ligament  is  a  strong  ligamentous  band, 
crossing  the  area  of  the  ring  of  the  atlas  from  the  inner 
surface  of  one  articular  process  to  the  other.  It  serves 
to  retain  the  odontoid  process  of  the  axis,  in  connection 
with  the  anterior  arch  of  the  atlas.  As  it  crosses  the 
odontoid  process,  some  fibres  are  sent  downwards  to  be 


452  ARTIOULATIOK  OF   THE  LOWER  JAW, 

attached  to  its  root,  and  others  pass  upwards  to  be  at- 
tached to  the  basilar  process  of  the  occipital  bone ;  hence 
the  ligament  has  a  cross-like  appearance,  and  is  sometimes 
called  crueiform.  A  synovial  membrane  is  situated  be- 
tween the  transverse  ligament  and  the  odontoid  process ; 
and  another  between  that  process  and  the  inner  surface  of 
the  anterior  arch  of  the  atlas. 

5.  ArHcukUioH  of  the  lower  jau)^'^The  ligaments  of 
this  articulation  are  three  in  number ;  to  which  may  be 
added,  as  appertaining  to  the  mechanism  of  the  joint, 
an  inter- articular  fibro-cartilage,  and  two  synovial  mem- 
branes:— 

External  lateral. 

Internal  lateral, 

Capsular. 

Inter-articular  fibro-cartilage, 
Two  synovial  membranes. 

The  JExtemal  lateral  ligament  is  a  short  band  of  fibres, 
passing  from  the  tubercle  of  the  zigoma,  to  the  external 
surface  of  the  neck  of  the  lower  jaw. 

The  Internal  lateral  ligament  is  a  thb  band  of  liga- 
mentous fibres,  extending  between  the  extremity  of  the 
spinous  process  of  the  sphenoid  bone  to  the  margm  of  the 
dental  foramen.  It  is  pierced  at  its  insertion  by  the  mylo- 
hyoidean  nerve. 

A  triangular  space  is  left  between  the  internal  lateral 
ligament  and  the  neck  of  jaw,  in  which  are  situated  the 
internal  maxillary  artery  and  auricular  nerve,  and  inferior 
dental  artery  and  nerve. 

The  Capndar  ligament  is  thin  and  loose,  and  completely 
surrounds  the  joint.  It  is  lined  upon  its  inner  surface  by 
the  synovial  membranes,  and  is  firmly  connected  with  the 
inter-articular  cartilage,  which  it  serves  to  keep  in  its 
place. 

The  Inter-articular  Jtbro-cartilage  is  a  thin  oval  plate, 
thicker  at  the  edges  than  in  the  centre,  placed  horizontally 
between  the  head  of  the  condyle  of  the  lower  jaw  and  the 
glenoid  cavity.  It  is  connected  by  its  circumference  with 
the  capsular  ligament,  and  is  sometimes  incomplete  in  the 
centre.  It  divides  the  joint  into  two  distinct  cavities,  one 
above  and  the  other  below  the  cartilage*  which  are  each 
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Hoed  by  a  synovial  membrane;  hence  the  two  synovial 
membranes. 

Besides  the  lower  jaw,  there  are  several  other  joints 
provided  with  a  complete  inter-articular  jGbro-cartilage» 
and,  consequently,  with  two  synovial  membranes:  they 
are,  the  sternoclavicular  articulationy  theacromi(hclavictilary 
and  the  artictdation  of  the  ulna  with  the  cuneiform  bone. 

The  inter-articular  fibro-cartilages  of  the  knee-joint  are 
partial,  and  there  is  but  one  synovial  membrane. 

The  articulations  of  the  heads  of  the  ribs  with  the 
vertebrae  have  two  synovial  membranes,  separated  by  an 
inter-articular  ligament  without  fibro-cartilage. 

Dislocations. — The  dislocations  of  the  lower  jaw  are 
three  —  1.  Complete  ;  2.  Partial ;  and,  3.  Subluxation. 

In  Complete  dislocationy  both  condyles  are  thrown  for- 
wards into  the  zigomatic  fossae. 

In  Partial  dislocation,  one  condyle  is  thrown  forwards 
into  the  zigomatic  fossa. 

In  Subluxation,  the  condyle  is  displaced  from  its  inter- 
articular  fibre- cartilage. 

6.  Articulation  of  the  ribs  with  the  vertebra, —  The 
ligaments  of  these  articulations  are  divisible  into  two 
groups —  Ist,  those  connecting  the  head  of  the  rib  with  the 
vertebra  ;  and,  2d,  those  connecting  the  nech  and  tubercle 
i^  the  rib  with  the  transverse  processes.     They  are, 

1st  Crrou^. 

Anterior  costo-vertebral,  or  stellate, 

Capsular, 

Inter-articular  ligament, 

Two  synovial  membranes. 

2d  Group. 

Anterior  costo-transverse. 
Middle  costo-transverse. 
Posterior  costo-transverse. 

The  Anterior  costo-vertebral  or  stellate  ligament  consists 
of  three  short  bands  of  ligamentous  fibres  that  radiate  firom 
the  anterior  part  of  the  head  of  the  rib.  The  superior  band 
passes  upwards  and  is  attached  to  the  vertebra  above  $ 
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the  middle  fasciculus  is  attached  to  the  inter-vertebral 
substance ;  and  the  inferior  to  the  vertebra  below. 

The  Capsular  ligament  is  a  very  thin  layer  of  ligament* 
ous  fibres  that  surrounds  the  joint  in  the  interval  left 
by  the  anterior  ligament,  and  protects  the  sjmovial  mem- 
branes. 

The  Inter'articular  ligament  passes  between  the  sharp 
crest  on  the  head  of  the  rib  and  the  inter-vertebral  sub- 
stance. It  divides  the  joint  into  two  cavities,  which  are 
each  furnished  with  a  separate  synovial  membrane.  The 
firsty  eleventh  and  twelfth  ribs  have  no  inter-articular  liga- 
ment, and  consequently  but  one  synovial  membrane. 

The  Anterior  costo-transverse  ligament  is  a  broad  band, 
which  ascends  from  the  neck  of  the  rib  to  the  transverse 
process  immediately  above  it. 

The  Middle  costO'transverse  ligament  is  an  interosseous 
ligament,  passing  directly  between  the  posterior  surface 
of  the  neck  of  the  rib,  and  the  transverse  ligament  against 
which  it  rests. 

The  Posterior  costo-transverse  ligament  is  a  small  but 
strong  fasciculus,  passing  from  the  tubercle  on  the  rib  to 
the  apex  of  the  transverse  process.  The  articulation  be- 
tween the  tubercle  of  the  rib  and  the  transverse  ligament 
is  provided  with  a  small  synovial  membrane. 

There  is  no  anterior  costo- transverse  ligament  between 
the  first  and  second  ribs ;  and  no  posterior  costo-transverse 
to  the  eleventh  and  twelfth  ribs. 

7.  Articulation  of  the  ribs  with  the  sternum,  and  with 
eaeh  other, — The  ligaments  of  the  costo- sternal  articu- 
lations are. 

Anterior  costo-sternal, 
Posterior  costo-sternal. 

The  Anterior  costo-sternal  ligament  is  a  thin  band  of 
ligamentous  fibres  that  passes  in  a  radiated  direction  from 
the  extremity  of  the  costal  cartilage  to  the  anterior  sur- 
face of  the  sternum,  and  intermingles  its  fibres  with  those 
of  the  ligament  of  the  opposite  side. 

The  Posterior  costo-stemal  ligament  is  much  smaller 
than  the  anterior,  and  consists  of  only  a  thin  fasciculus  of 
fibres  situated  on  the  posterior  surface  of  the  articulation. 


PBLVIO-VERTEBRAL   ARTICULATION.  455 

This  articulation  is  provided  with  a  synovial  mem- 
brane. 

The  sixth,  seventh,  and  eighth,  and  sometimes  the  fiflh 
and  ninth  costal  cartilages,  have  articulations  with  each 
other,  and  a  perfect  sj'^novial  capsule.  They  are  con- 
nected by  ligamentous  fibres  which  pass  from  one  car- 
tilage to  the  other  external  and  internal  ligaments. 

The  ninth  and  tenth  are  connected  at  their  extremities 
by  ligamentous  fibres,  but  have  no  synovial  membranes. 

8.  Articulation  of  the  vertebral  column  with  the  pelvis,  — 
The  last  lumbar  vertebra  is  connected  with  the  sacrum 
by  the  same  ligaments  with  which  the  various  vertebrae 
are  connected  with  each  other  ;  viz.,  the  anterior  and  pos- 
terior common  ligaments,  inter-vertebral  substance,  liga- 
menta  subflava,  capsular  ligaments,  and  inter  and  supra- 
spinous lig&ments. 

There  are  only  two  proper  ligaments  connecting  the 
vertebral  column  with  the  pelvis ;  they  are,  the 

Lumbo-sacral, 
Lumbo-iliac. 

The  Lumbosacral  ligament  is  a  thick  triangular  fas- 
ciculus of  ligamentous  fibres,  connected  above  with  the 
transverse  process  of  the  last  lumbar  vertebra,  and  below 
with  the  upper  border  of  the  sacrum. 

The  Lumbo-iliac  ligament  passes  from  the  apex  of  the 
transverse  process  of  the  last  lumbar  vertebra  to  the  pos- 
terior part  of  the  crest  of  the  ilium. 

9.  The  Articulations  of  the  pelvis.  —  The  ligaments  iJe*- 
longing  to  the  articulations  of  the  pelvis  are  divisible  into 
four  groups — 1st.,  those  connecting  the  sacrum  and  ilium; 
2d.,  those  passing  between  the  sacrum  and  ischium  ;  3rd, 
between  the  sacrum  and  coccyx ;  and  4th.,  between  the 
two  pubic  bones. 

1st.  Between  the  Sacrum  and  Ilium. 

Sacro-iliac  anterior^ 
Sacro-iliac  posterior, 
Sacro-iliac  interosseous. 

2d.  Sehoeen  the  Sacrum  and  Ischium. 

Sacro-ischiatic  anterior  {short). 
Sacro-ischiatic  posterior  (long). 
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3d.  Between  the  Sacrum  and  Coccyx* 

Sacro-coccjgean  anterior, 
Sacro-coccygean  posterior. 

4  th.  Between  the  Osm  Pubis. 

Anterior  pubic, 

Posterior  pubic, 

Superior  pubic, 

Sub-pubic, 

Inter-articular  fibro-cartilage. 

1.  The  Anterior  sacro^iliac  ligament  consists  of  short 
ligamentous  fibres,  passing  from  bone  to  bone  on  the 
anterior  surface  of  the  joint. 

The  Posterior  sacro-Uiac  ligament  is  composed  of  stronger 
fasciculi,  passing  in  the  same  direction  on  the  posterior 
aspect  of  the  joint.  One  of  these,  longer  and  larger  than 
the  rest,  is  distinguished  by  the  name  of  the  oblique  scujtO' 
iliac  ligament.  It  is  attached  by  one  extremity  to  the 
posterior  superior  spine  of  the  ilium ;  and  by  the  other,  to 
the  posterior  surface  of  the  third  piece  of  the  sacrum. 

The  Interosseous  ligament  consists  of  a  number  of  strong 
ligamentous  fibres,  which  pass  horizontally  between  the 
two  rough  surfaces,  on  the  posterior  half  of  the  sacro-iliac 
articulation.  This  ligament  is  the  principal  bond  of  con- 
nection between  the  sacrum  and  the  ilium. 

The  surfaces  of  the  two  bones  forming  the  sacro-iliac 
articulation,  are  partly  covered  by  cartilage,  and  partly 
rough  and  connected  by  the  interosseous  ligament.  The 
anterior  half  is  coated  with  cartilage,  which  is  thicker  on 
the  sacrum  than  the  ilium.  The  surfiice  of  the  cartilage 
is  irregular,  and  is  provided  with  a  very  delicate  sjmovial 
membrane,  which  cannot  be  demonstrated  in  the  adult ; 
but  is  apparent  in  the  young  subject,  and  in  the  female 
during  pregnancy. 

2.  Between  the  sacrum  and  ischium.  —  The  Anterior 
sacro-ischiatic  ligament  is  triangular  in  its  form ;  it  is 
attached  by  its  apex  to  the  spine  of  the  ischium,  and 
by  its  broad  extremity  to  the  side  of  the  sacrum  and 
coccyx. 

The  Posterior  sacro  ischiatic  ligament,  considerably  larger 
and  more  posterior  than  the  preceding,  is  narrower  in  die 
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middle  than  at  each  extremity.  It  is  attached  by  its 
smaller  end  to  the  inner  margin  of  the  tuberosity  and 
ramus  of  the  ischium,  where  it  forms  a  falciform  process 
which  protects  the  internal  pudic  artery  and  is  continuous 
with  the  obturator  fascia.  By  its  larger  extremity  it  is 
inserted  into  the  side  of  the  coccyx,  sacrum,  and  posterior 
inferior  spine  of  the  ilium. 

It  forms  a  part  of  the  lateral  boundary  of  the  perineum 
and  is  pierced  by  the  coccygeal  artery.  The  two  liga- 
ments convert  the  sacro-ischiatic  notches  into  foramina. 

3.  JBetween  the  sacrum  and  coccyx. 

The  Anterior  sacro-coccygean  ligament  is  a  thin  fasci- 
culus passing  from  the  anterior  surface  of  the  sacrum  to 
the  front  of  the  coccyx, 

The  Posterior  sacro-coccygean  ligament  is  a  thick  liga- 
mentous layer  which  completes  the  lower  part  of  the 
sacral  canal,  and  connects  the  sacrum  with  the  coccyx 
posteriorly. 

Between  the  two  bones  is  a  thin  disc  of  soft  interverte- 
bral substance.  In  females  there  is  frequently  a  small 
synovial  membrane. 

4.  JBetween  the  ossa  pubis. 

The  Anterior  pubic  ligament  is  composed  of  ligamentous 
fibres,  which  pass  obliquely  across  the  union  of  the  two 
bones  from  side  to  side,  and  form  an  interlacement  in 
front  of  the  symphisis. 

The  Posterior  pubic  ligament  consists  of  a  few  irregular 
fibres  uniting  the  pubic  bones  posteriorly. ' 

The  Superior  pubic  ligament  is  a  thick  band  of  fibres 
connecting  the  angles  of  the  pubic  bones  superiorly,  and 
filling  the  inequalities  upon  the  surface  of  the  bones. 

The  Sub'pMc  ligament  is  a  thick  arch  of  fibres  con- 
necting the  two  bones  inferiorly,  and  forming  the  upper 
boundary  of  the  pubic  arch. 

The  Interarticular  Jibro-cartilage  unites  the  two  sur- 
faces of  the  pubic  bones  in  the  same  manner  that  the 
intervertebral  substance  connects  the  bodies  of  the  ver- 
tebrae. It  resembles  the  intervertebral  substance  also  in 
being  composed  of  concentric  layers,  which  are  more  dense 
towards  the  surface  than  near  the  centre.  It  is  broad  in 
front;  and  narrow  behind.  A  thin  synovial  membrane  is 
BOinetimes  found  in  the  posterior  half  of  the  articulation. 
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The  Obturator  ligament  or  membrcme  is  not  a  ligament 
of  articulation^  but  simply  a  tendino-fibrous  membrane 
stretched  across  the  obturator  foramen.  It  gives  attach- 
ment by  its  surfaces  to  the  two  obturator  muscles ;  and  it 
leaves  a  space  in  the  upper  part  of  the  foramen  fior  the 
passage  of  the  obturator  vessels  and  nerve. 

Ligaments  of  the  Upper  Extremity. 

The  Ligaments  of  the  upper  extremity  may  be  arranged 
in  the  order  of  the  articulations  between  the  different 
bones  ;  they  are,  the 

1.  Sterno-clavicular  articulation. 

2.  Scapulo-clavicular  articulation. 

3.  Ligaments  of  the  scapula. 

4.  Shoulder  joint. 

5.  Elbow  joint. 

6.  Radio-ulnar  articulation. 

7.  Wrist  joint. 

8.  Articulation  between  the  carpal  bones. 

9.  Carpo-metacarpal  articulation. 

10.  Me tacarpo -phalangeal  articuliation. 

11.  Articulation  of  the  phalanges. 

1.  The  SterTKhclamcular  articulation.  The  ligaments 
of  this  articulation  are, 

Anterior  sterno-clavicular, 
Posterior  sterno-clavicular. 
Interclavicular, 
Costo-clavicular  (rhomboid), 

Interarticular  fibro- cartilage. 

Two  synovial  membranes. 

The  Anterior  stemo'clavicular  ligament  is  a  broad  I%a- 
mentous  layer,  covering  the  anterior  aspect  of  the  articu- 
lation. 

The  Posterior  stemo^lavundar  Ugament  is  a  broad  faA- 
ciculus  covering  its  posterior  surface. 

The  Interclavicular  ligament  crosses  from  the  extremity 
of  one  clavicle  to  the  oUier,  and  is  closely  connected  widfi 
the  upper  border  of  the  sternum. 

The  Costo-clavicuIaT  ligament  (rhomboid)  is  a  thick 
fasciculus  of  fibres  connecting  the  sternal  extremity  of 
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tlie  clavicle  with  iha  cartilflige  of  the  first  rib*  It  is  sttu- 
ated  ohliquely  between  the  rib  and  the  clavicle.  It  is 
the  nipture  of  this  ligam^t  in  dislocation  of  the  sternal 
end  of  the  clavicle,  that  gives  rise  to  the  consequent 
defornjity. 

The  Tntetaffietdar  Jtbro^cartUage  is  circular  in  form, 
and  thicker  at  the  edges  than  in  the  centre.  It  is  at- 
tached above  to  the  clavicle,  and  below  to  the  cartilage  of 
the  first  rib.  It  divides  the  joint  into  two  cavities,  which 
are  lined  by  two  synovial  membranes. 

Dislocations.  —  The  dislocations  of  the  sternal  ex- 
tremity are  two,  forwards  and  backwards.  The  disloca- 
tion forwards  may  be  partial. 

The  Dislocation  forwards,  if  complete,  is*  accompanied 
by  the  rupture  of  all  the  ligaments  of  the  joint. 

The  Jjislocation  backwards  is  extremely  rare.  Sir 
Astley  Cooper  records  only  a  single  case,  which  occurred 
in  consequence  of  distortion  of  the  spine. 

2.  The  Scc^puiO'davicular  articulation. — The  ligaments 
of  the  scapular  end  of  the  clavicle  are,  the 

Superior  acromio-claviculi»'. 
Inferior  acromio- clavicular, 
Coraco-clavicular  (trapezoid  and  conoid), 

Interarticular  fibro-cartilage, 

Two  synovial  membranes. 

The  Superior  acromio'-clameular  ligament  is  a  thin 
plane  of  fibres  passing  between  the  extremity  of  the  cla- 
vicle and  the  acromion,  upon  the  upper  surface  of  the 
joint. 

The  Inferior  acromio-clavicular  ligament  is  a  thin  plane 
situated  upon  the  under  surface. 

The  Corcuxhclaviculctr  ligament  (trapezoid,  conoid)  is  a 
thick  fasciculus  of  ligamentous  fibres  passing  obliquely 
between  the  base  of  the  coracoid  process  and  the  undei' 
surface  of  the  clavicle,  and  holding  the  end  of  the  clavicle 
in  firm  connection  with  the  scapula.  When  seen  from 
before  it  has  a  quadrilateral  form,  hence  it  is  named  trape- 
zoid; and  examined  from  behind  it  has  a  triangular  form, 
the  base  being  upwards  :  hence  another  name,  conoid. 

The  Interarticular  jibro-cartilage  is  often  indistinct 
from  having  partial  connection!^  with  the  fibro-cartila- 
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ginous  surfaces  of  the  two  bones  between  which .  it  is 
placed.     The  synovial  membranes  are  very  delicate. 

Dislocations.  —  The  scapular  end  of  the  clavicle  can 
be  dislocated  in  one  direction  only,  viz,  upwards.  If  the 
dislocation  be  severe,  the  coraco-clavicular  ligament  is 
completely  ruptured.  It  is  a  more  frequent  accident 
than  dislocation  of  the  sternal  end  of  the  clavicle. 

3.  The  Proper  ligaments  of  the  Scapula  are,  the 

Coraco-acromial, 
Transverse. 

* 

The  Coraeo-acromial  ligamerU  is  a  broad  and  thick 
band,  which  is  attached  to  the  coracoid  and  acromial 
processes  of  the  scapula,  and  forms  a  protecting  arch 
over  the  shoulder  joint. 

The  Transverse  or  coracoid  ligament  is  a  narrow  fas- 
ciculus which  crosses  the  notch  in  the  upper  border  of 
the  scapula,  and  converts  it  into  a  foramen. 

4.  The  Shoulder  joint,  —  The  ligaments  of  the  scapulo- 
humeral articulation  are,  the 

Capsular, 

Coraco-humeral, 

Glenoid. 

The  Capsular  ligament  completely  encircles  the  arti- 
culating head  of  the  scapula  and  the  head  of  the  humerus, 
and  is  attached  to  the  neck  of  each  bone.  It  is  thick 
above,  where  resistance  is  most  required,  and  is  strength- 
ened by  the  tendons  of  the  supra-spinatus,  infra- spinatus, 
teres  minor,  and  subscapularis  muscles :  below  it  is  thin 
and  loose.  The  capsule  is  incomplete  at  the  point  of  con-' 
tact  with  the  tendons  of  the  muscle,  so  that  they  obtain 
upon  their  inner  surface  a  covering  of  synovial  membrane. 

The  Coraco-humeral  ligament  is  a  broad  band  which 
descends  obliquely  from  the  coracoid  process  to  the  neck 
of  the  humerus,  and  serves  to  strengthen  the  capsular 
ligament. 

The  Glenoid  ligament  is  formed  by  the  splitting  of  the 
tendon  of  the  long  head  of  the  biceps,  which  divides  at 
its  origin  into  two  slips,  which  are  attached  around  the 
margin  of  the  glenoid  depression,  and  deepen  its  cavity. 

The  cavity  of  the  articulation  is  traversed  by  the  long 
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tendon  of  the  biceps,  which  is  enclosed  in  a  sheath  of 
synovial  membrane  in  its  passage  through  the  joint. 

Dislocations.  —  The  dislocations  of  the  head  of  the 
humerus  are  four  in  number: — 

1.  Doumtoardsy  and  inwards  ;  into  the  axilla. 

2.  Forwards,  under  the  pectoral  muscles. 

3.  Bojckwards,  on  the  dorsum  of  the  scapula. 

4.  Partial,  when  the  anterior  part  of  the  capsular  liga- 
ment is  torn  through,  and  the  head  of  the  bone  rests 
against  the  coracoid  process. 

5.  Elbow  yoiW.— The  ligaments  of  this  articulation  are 
four  in  number :  — 

Anterior, 
Posterior, 
Internal  lateral, 
External  lateral. 

The  Anterior  ligament  is  a  broad  and  thin  membranous 
layer,  descending  from  the  anterior  surface  of  the  hume- 
rus immediately  above  the  joint,  to  the  coronoid  process 
of  the  ulna  and  annular  ligament. 

The  Posterior  ligament  is  a  broad  and  loose  fold  passing 
between  the  posterior  surface  of  the  humerus  to  the  an- 
terior surface  of  the  base  of  the  olecranon. 

The  Internal  lateral  ligament  is  a  thick  triangular  layer, 
attached  above,  by  its  apex,  to  the  internal  condyle  of  the 
humerus;  and  below,  by  its  expanded  border,  to  the 
margin  of  the  greater  sigmoid  cavity  of  the  ulna,  ex- 
tending from  the  coronoid  process  to  the  olecranon. 

The  External  lateral  ligament  is  a  strong  and  narrow 
'band,  which  descends  from  the  external  condyle  of  the 
humerus,  to  be  inserted  into  the  annular  ligament. 

The  Synovial  membrane  is  extensive,  and  is  reflected 
from  the  cartilaginous  surfaces  of  the  bones  upon  the 
inner  surface  of  the  ligaments. 

Dislocations.  —  The  dislocations  occurring  at  this 
articulation  are  five  in  number :  — 

1.  Radius  and  ulna  backwards. 

2.  Radius  and  ulna  to  either  side. 

3.  Ulna  backwards. 

4.  Radius  forwards. 

5-  Radius  backwards.     This  is  a  very  rare  accident. 
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In  the  two  latter  dislocations  the  annular  ligament  of 
the  head  of  the  radius  is  ruptured. 

6.  The  RadiO'tdnar  articulation. — The  radius  and  ulna 
are  firmly  held  together  by  ligaments  which  are  connected 
with  both  extremities  of  the  bones,  and  with  the  shaft ; 
they  are,  the 

Annular, 

Oblique, 

Interosseous, 

Anterior  inferior, 

Posterior  inferior, 

Interarticular  fibro-cartilage. 

The  Anntdar  ligament  (orbicular,  coronary)  is  a  firm 
band  that  surrounds  the  head  of  the  radius,  and  is  attached 
by  each  end  to  the  extremities  of  the  lesser  sigmoid 
cavity.  It  is  lined  on  its  inner  surface  by  the  synovial 
membrane  of  the  shoulder  joint,  and  gives  attachment  to 
the  external  lateral  ligament  of  that  articulation. 

The  rupture  of  this  ligament  permits  of  the  dislocation 
of  the  head  of  the  radius. 

The  Obliqae  ligam&iU  is  a  narrow  slip  of  ligamentous 
fibres,  descending  obliquely  from  the  base  of  the  coronoid 
process  of  the  ulna,  to  the  side  of  the  radius. 

The  Interosseous  Ugament  is  a  broad  and  thin  plane  of 
ligamentous  fibres  passing  obliquely  from  the  sharp  ridge 
on  the  radius  to  that  on  the  ulna.  It  is  perforated  at  its 
lower  part  for  the  passage  of  the  anterior  interosseous 
artery. 

The  Anterior  inferior  ligament  is  a  thin  fasciculus  of 
fibres  passing  transversely  between  the  radius  and  ulna. 

The  Posterior  iniferior  ligament  is  also  thin  and  loose, 
and  has  the  same  disposition  on  the  posterior  surface  of 
the  articulation. 

The  Interartieulaar  or  triangular ^hro-eariilage  acts  the 
part  of  a  ligament  between  the  lower  extremities  of  the 
radius  and  ulna. 

It  is  attached  by  its  apex  to  the  inner  surface  of  the 
styloid  process  of  the  ulna,  and  by  its  base  to  the  edge  of 
the  radius.  This  fibro-cartilage  is  lined  upon  its  upper 
surface  by  a  synovial  membrane,  which  forms  a  dupli- 
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cature  between  the  radius  and  ulna,  and  is  called  the 
snembrana  saocifbmds.  By  its  lower  surface  it  enters  into 
the  articulation  of  the  wrist-joint. 

Dislocations.  —  The  dislocation  of  these  two  bones 
from  each  other  at  the  upper  end,  have  been  indicated  in 
the  dislocations  occurring  at  the  elbow  joint.  They  are, 
the  displacement  of  the  head  of  the  radius  forwards  and 
backwards,  and  are  accompanied  with  rupture  of  the  an- 
nular ligament.  At  the  lower  end  of  the  two  bones  the 
ulna  may  be  separated  from  the  radius  by  the  rupture  of 
the  connections  of  the  interarticular  fibro-cartilage. 

7.  The  Wrist  joinL  —  The  ligaments  of  the  articulation 
of  the  wrist  axe  four,  the 

Anterior, 
Posterior, 
Internal  lateral, 
External  lateral. 

The  Anterior  ligament  is  a  broad  membranous  layer 
which  passes  between  the  lower  part  of  the  radius  and 
ulna,  and  the  scaphoid,  semilunar,  and  cuneiform  bones. 

The  Posterior  ligament,  also  thin  and  loose,  passes  be- 
tween the  posterior  surface  of  the  radius,  and  the  posterior 
surface  of  the  scaphoid,  semilunar,  and  cuneiform  bones. 

The  Internal  lateral  ligament  extends  from  the  styloid 
process  of  the  ulna  to  the  cuneiform  bone. 

The  External  lateral  ligament  is  attached  by  one  ex- 
tremity to  the  styloid  process  of  the  radius,  and  by  the 
other  to  the  side  of  the  scaphoid  bone  and  trapezium. 

The  S^/novial  membrane  of  the  wrist  joint  lines  the 
under  surface  of  the  radius  and  interarticular  fibro-car- 
tilage above,  and  the  first  row  of  bones  of  the  carpus 
below. 

Dislocations. —  The  dislocations  at  the  wrist-joint 
are  of  three  kinds  :  — 

1.  Of  both  bones  backwards  or  forwards;  a  rare  acci- 
deDt. 

%  Of  the  radiust  forwards, 

3.  Of  the  tdna,  from  its  connection  with  the  radius. 
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B.  Articulation  between  t/ie  Carpal  bones.  —  The  liga- 
ments connecting  together  the  different  bones  of  the  carpus, 
are,  the 

Dorsal, 

Palmar, 
Interosseous, 
Anterior  annular. 

The  Dorsal  ligaments  are  ligamentous  bands  that  pass 
from  bone  to  bone  in  every  direction,  upon  the  dorsal 
surface  of  the  carpus. 

The  Palmar  ligaments  are  fasciculi  of  the  same  kind, 
and  having  the  same  disposition  upon  the  palmar  surface. 

The  Interosseous  ligaments  are  situated  between  the  ad- 
joining bones  in  each  rank :  in  the  upper  rank  they  close 
the  upper  part  of  the  spaces  between  the  scaphoid,  semi- 
lunar, and  cuneiform  bones ;  in  the  lower  rank  they  leave 
spaces  through  which  the  synovial  membrane  is  continued 
to  the  metacarpal  bones. 

The  Anterior  annular  ligament  is  a  firm  ligamentous 
band  which  connects  the  bones  of  the  two  sides  of  the 
carpus.  It  is  attached  by  one  extremity  to  the  trapezium 
and  scaphoid,  and  by  the  other  to  the  unciform  process 
of  the  unciform  and  the  base  of  the  pisiform  bone,  and 
forms  an  arch  over  the  anterior  surface  of  the  carpus,  be- 
neath which  the  tendons  of  the  long  flexors  and  median 
nerve  pass  into  the  palm  of  the  hand. 

The  Articulation  of  the  pisiform  bone  with  the  cunei- 
form, is  provided  with  a  distinct  synovial  membrane, 
which  is  protected  by  ligamentous  fibres  which  form  a 
kind  of  capsule  around  the  joint. 

Synovial  membranes,  —  There  are  jive  synovial  mem- 
branes entering  into  the  composition  of  the  articulations 
of  the  carpus :  — 

1.  The^r*^  is  situated  between  the  lower  end  of  the 
ulnar  and  the  interarticular  fibro-cartilage ;  it  is  called 
sacciform,  from  forming  a  sacculus  between  the  lateral 
articulation  of  the  ulna  with  the  radius. 

2.  The  second  is  situated  between  the  lower  surface  of 
the  radius  and  interarticular  fibro-cartilage  cUfovey  and  the 
first  rank  of  bones  of  the  carpus  below. 

3.  The  third  is  the  most  extensive   of  the   synovial 
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membranes  of  the  wrist;  it  is  situated  between  the  two  rows 
of  carpal  bones,  and  passes  between  the  bones  of  the 
second  rank,  to  invest  the  carpal  surfaces  of  the  four  me- 
tacarpal bones  of  the  fingers.   * 

4.  The  fourth  is  the  synovial  membrane  of  the  articu- 
lation of  the  metacarpal  bone  of  the  thumb  with  the 
trapezium. 

5.  T\\^  fifth  is  situated  between  the  pisiform  and  cu- 
neiform bones. 

V  The  carpal  bones  have  numerous  articulations ;  —  thus 
the  scaphoid  articulates  with  five  bones,  the  semilunar 
with  five;  the  cuneiform  with  three,  and  the  pisiform  with 
one; — forming  together,  in  the  order  of  position  from  the 
radial  to  the  ulnar  side,  the  cipher  5531. 

Of  the  bones  of  the  second  row,  the  trapezium  articu- 
lates with  four,  the  trapezoides  with  four;  the  magnum 
with  seven,  and  the  unciform  with  five;  which  form,  in 
the  same  order,  the  cipher  4'4«75. 

Dislocations.  —  The  dislocation  of  a  carpal  bone 
from  violence  is  of  very  rare  occurrence.  The  os  magnum 
and  cuneiform  bones  are  sometimes  partially  dislocated 
from  relaxation  of  their  ligaments :  this  is  more  frequent 
in  the  former  than  in  the  latter  bone. 

9.  The  Carpo-metacarpal  articuIcUion.  —  The  second 
row  of  bones  of  the  carpus  articulates  with  the  metacarpal 
bones  of  the  four  fingers  by  dorsal  bw^l palmar  ligaments; 
and  the  metacarpal  bone  of  the  thumb  with  the  trapezium 
by  a  true  capsular  ligament. 

The  Dorsal  ligaments  pass  from  the  carpal  to  the 
metacarpal  bones,  and  transversely  between  the  bases  of 
the  metacarpal  bones. 

The  Palmar  ligaments  are  arranged  upon  the  same  plan 
on  the  palmar  surface. 

The  Synovial  membrane  is  a  continuation  of  the  great 
synovial  membrane  of  the  two  rows  of  carpal  bones. 

The  Capsular  ligament  of  the  thumb  is  one  of  the  three 
true  capsular  ligaments  of  the  skeleton ;  the  other  two 
being  the  shoulder  joint  and  hip-joint.  The  articulation 
has  a  proper  synovial  membrane. 

The  metacarpal  bones  have  a  variable  number  of  articu- 
lations with  the  carpal  bones :  the^r;^  articulates  with 
the  trapezium  only ;  the  second  with  the  trapezium,  tra- 
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pezoides,  and  magnum ;  the  Mrd  with  the  magnum  only  ; 
the  fourth  with  the  magnum  and  unciform  ;  and  the  Jifih 
with  the  unciform  hone  only ;  the  ci{^er  resulting  froia 
this  arrangement  is  13121. 

Dislocations  of  these  articulations  only  occur  from 
great  vioIenc^>  as  the  bursting  of  a  gun,  or  the  crushing 
of  the  hand  by  a  great  weight.  The  kind  of  displacement 
depends  therefore  upon  the  nature  of  the  injury,  and  not 
upon  the  peculiar  conformation  of  the  joint. 

The  metacarpal  bone  of  the  thumb  may  he  dislocated 
from  the  trapezium,  and  thrown  inwards,  so  as  to  rest  be- 
tween the  trapezium  and  the  base  of  the  metacarpal  bone 
of  the  index  finger. 

10.  The  Metcu^arpo^phalafiffeal  articulation,'^T^e  \ig^^ 
ments  of  this  articulation  are  four;  the 

Anterior, 
Two  lateral, 
Transverse. 

The  Anteriar  ligaments  arethick  and  almost  fibro.car- 
tilaginous,  and  form  part  of  the  articulating  surface  of  the 
joints. 

The  Lateral  ligaments  are  strong  narrow  fasciculi,  hold- 
ing the  bones  together  at  each  side. 

The  Transverse  ligaments  are  strong  ligamentous  bands 
passing  between  the  anterior  ligaments,  and  connecting 
together  the  heads  of  the  metacarpal  bones  of  the  four 
lingers. 

The  expansion  of  the  extensor  tendon  over  the  back 
of  the  fing^v  takes  the  place  of  a  posterior  ligament. 

Dislocations. —*  The  observations  upon  the  dislo*- 
cations  of  the  bases  of  the  metacarpal  bones,  relate  also 
to  their  heads. 

The  first  phalanx  of  the  thumb  may  be  dislocated  back" 
wards,  so  as  to  rest  with  its  base  upon  the  metacarpal  bone. 
This  accident  is  frequently  rendered  compound  by  the 
laceration  of  the  integument. 

11.  The  Articulation  of  the  Phalanges,  — The  phalanges 
are  articulated  with  each  other  by  three  ligaments ; 

Anterior, 
Two  lateral. 

The  Anterior  ligament  is  firm  and  fibro-cartilaginous. 
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The  Laiteral  Ugaments  are  very  strong;  they  are  the 
|>rincipal  bond  of  connection  between  the  bones. 

The  extensor  tendon  takes  the  place  and  performs  the 
office  of  a  posterior  ligament. 

Dislocations.  —  The  second  phalanges  are  but  rarely 
dislocated  from  the  first.  The  last  phalanges  are  dislocated 
from  the  second  backwards  ;  the  base  of  the  last  phalanx 
resting  upon  the  back  of  the  second  beneath  the  extensor 
tendon.    The  same  dislocation  occurs  in  the  thumb. 

Ligaments  ov  the  Lower  Extremity. 

The  Ligaments  of  the  loiver  extremity^  like  those  of  the 
upper,  may  be  arranged  in  the  order  of  the  joints  to 
which  they  belong ;  they  are^  the 

1.  Hip  joint. 

2.  Knee  joint. 

3.  Articulation  between  the  tibia  and  fibula. 
4<.  Ankle  joint. 

5.  Articulation  of  the  tarsal  bones. 

6.  Tarso-metatarsal  articulation. 

7.  Metatarso-phalangeal  articulation. 

8.  Articulation  of  the  phalanges. 

L  Hip  JainL^^  The  Ligaments  of  the  ilio-femoral  arti- 
culation are  ^ve  in  number ;  they  are,  the 

Capsular, 

liio-femoral, 

Teres, 

Cotyloid, 

Transverse. 

The  CtyMular  Ugament  is  a  strong  ligamentous  capsule 
attached  around  the  acetabulum  and  around  the  neck  of 
the  femur,  and  connecting  the  two  bones  firmly  together. 
It  is  much  thicker  upon  the  upper  part  of  the  joint,  where 
more  resistance  is  required,  than  upon  the  under  part.  It 
likewise  extends  farther  upon  the  neck  of  the  femur  on 
the  anterior,  than  on  the  posterior  side. 

The  Ilio-femoral  ligament  is  an  accessory  band,  which 
descends  from  the  anterior  inferior  spinous  process  of  the 
ilium  to  the  neck  of  the  femur,  and  strengthens  the  an- 
terior surface  of  the  capsular  ligament. 
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The  Ligamentwm  teres  is  somewhat  triai^[iilar  •  m  forin  ; 
it  is  attached  by  its  base  to  the  lower  part  of  the  cup  of 
the  acetabulum,  and  by  a  rounded  apex  into  the  depres- 
sion upon  the  middle  of  the  head  of  the  femur. 

The  Cotyloid  ligament  is  a  strong  ligamentous  cord 
attached  to  the  margin  of  the  acetabulum,  which  it  serves 
to  deepen. 

The  Transverse  ligament  is  the  extension  of  the  coty- 
loid ligament  across  the  notch  in  the  acetabulum.  It 
forms  an  arch  across  the  notch,  beneath  which  the  arti- 
cular branches  of  the  internal  circumflex  and  obturator 
arteries  enter  the  joint. 

In  the  bottom  of  the  acetabulum  is  a  deep  depression, 
which  is  filled  with  fat  covered  by  synovial  membrane, 
which  serves  as  a  kind  of  elastic  cushion  to  the  head  of 
the  bone.  This  was  formerly  considered  as  the  synovial 
gland  of  the  joint. 

The  Synovicd  membrane  is  extensive;  it  invests  the 
head  of  the  femur,  and  is  continued  around  the  ligamen- 
tum  teres  into  the  acetabulum,  and  is  thence  reflected 
upon  the  inner  surface  of  the  capsular  ligament. 

Dislocations.  —  The  dislocations  of  the  hip  joint  are 
four  in  number :  — 

1.  Upwards,  upon  the  dorsum  of  the  ilium. 

2.  Downwardsy  into  the  foramen  ovale. 

3.  Sadtu>ards  and  upwards,  into  the  ischiatic  notch. 

4.  Forwards  and  upwards,  upon  the  body  of  the  pubis. 

2.  Knee  joint,  —  The  ligaments  of  the  knee  joint  are 
thirteen  in  number  ;  they  are, 

Anterior  or  ligamentum  patellae. 
Posterior  or  ligamentum  posticum  Winslowii, 
Internal  lateral. 
Two  external  lateral, 

Anterior  or  external  crucial. 
Posterior  or  internal  crucial^ 
Transverse,  * 

Two  coronary, 

Ligamentum  mucosura,  1    .  . 

Ligamenta  alaria,  J  -^       ' 

Two  semilunar  fibro-cartilages. 

Synovial  membrane. 
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The  ^ve  first  are  exteimed  to  the  articulatmn  ;  the  Jive 
next  are  internal  to  the  articulation ;  th6  three  remaining 
are  mere  folds  of  mucous  membrane,  and  have  no  title  to 
the  name  of  ligaments.  In  addition  to  the  ligaments, 
there  are  two  fibro-cartili^es  which  are  sometimes  very 
erroneously  considered  among  the  ligaments  ;  and  a  syno- 
vial membrane,  which  is  still  more  improperly  described 
by  some  authors  as  a  capsular  ligament.  * 

The  Anterior  ligament,  or  ligamentum  patelltB,  is  the 
prolongation  of  the  tendon  of  the  extensor  muscles  of  the 
thigh  downwards  to  the  tubercle  of  the  tibia.  It  is, 
therefore,  no  ligament ;  and  as  we  have  before  stated,  in 
our  first  chapter,  that  the  patella  is  simply  a  sesamoid 
bone,  developed  in  the  tendon  of  the  extensor  muscles 
for  the  defence  of  the  front  of  the  knee  joint,  it  has  no 
title  to  consideration,  either  as  a  ligament  of  the  knee 
joint  or  as  a  ligament  of  the  patella. 

A  small  Bursa  mucosa  is  situated  between  the  liga- 
mentum patellae,  near  to  its  insertion,  and  the  front  of  the 
tibia. 

The  Posterior  ligament,  —  ligamentum  posticum  Win" 
slouni,  is  a  broad  band  of  ligamentous  fibres,  passing 
obliquely  across  the  back  part  of  the  knee  joint,  from  the 
posterior  part  of  the  inner  head  of  the  tibia  to  the  space 
between  the  two  condyles  of  the  femur.  It  is  formed 
chiefly  by  the  ascending  slip  of  the  tendon  of  the  semi- 
membranosus muscle :  see  page  39. 

The  Internet  lateral  ligament  is  a  broad  diamond- 
shaped  layer  of  ligamentous  fibres,  which  descends  over 
the  inner  side  of  the  joint  to  be  inserted  into  the  head  of 
the  tibia.  It  is  crossed  at  its  lower  part  by  the  tendons 
of  the  inner  hamstring,  and  covers  in  the  anterior  slip  of 
the  semi.membranosus  tendon  and  the  inferior  internal 
articular  artery. 

*  Some  students  are  in  the  habit  of  getting  up  seventeen  ligaments 
for  the  knee-joint,  in  which  number  they  include  the  ten  true  liga- 
ments with  the  three  falte  above  noticed,  the  two  interarticular  fibro- 
cartilages !  the  synovial  membrane ! !  with  a  posterior  transverse 
ligament  that  has  no  existence.  We  would  advise  them  not  to  abuse 
either  their  own  judgment  or  that  of  their  examiners  any  longer  by 
such  downright  nonsense. 
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The  JExtemal  latend  Ugfomenti  descend  ftom  the  pro- 
jection on  the  external  condyle  of  the  femur  to  the  head 
of  the  fibula.  The  posterior  is  shiOTter  than  the  anterior, 
but  the  division  into  two  is  oflten  indistinct.  They  are 
covered  by  the  tendon  of  the  biceps,  and  have  pasting 
beneath  them  the  tendon  of  or^n  of  the  popliteos  mus- 
cle, and  the  inferior  external  articular  artery. 

The  true  ligaments  wiihin  the  jouU  are  the  crucial, 
transverse,  and  coronary. 

The  Anteriory  or  external  cmeiai  ligament^  arises  from 
the  depression  upon  the  head  of  the  tibia  in  front  of  the 
spinous  process,  and  passes  upwards  and  backwards  to  be 
inserted  into  the  inner  surface  of  the  outer  condyle  of  the 
femur. 

The  Posterior,  or  internal  crucial  ligamenty  arises  from 
the  depression  upon  the  head  of  the  tibia,  behind  the 
spinous  process,  and  passes  upwards  and  forwards  to  be 
inserted  into  the  inner  condyle  of  the  femur. 

The  Transverse  Ugamemt  is  a  small  slip  of  fibres  which 
extends  transversely  between  the  two  semilunar  car<r 
tilages,  and  connects  them  anteriorly. 

The  Conmaary  U§aments  are  the  short  fibres  by  which 
the  c<mvex  border  of  the  semilunar  cartilages  is  connected 
to  the  head  of  the  tibia,  and  to  the  ligaments  surrounding 
the  joint. 

The  Semikmar  Jibro-^usTiik^fes  are  two  fidcifbrm  plates 
of  fibro- cartilage,  situated  around  the  margin  oi  die  head 
of  the  tibia,  and  serving  to  deepen  the  surface  of  articu- 
lation for  the  condyles  of  the  femur.  They  are  thick 
along  their  convex  border,  and  thin  and  sharp  along  the 
concave  edge. 

The  Internal,  semilunar ^fibro^oartilagefonaa  an  oval  cup 
for  the  reception  of  the  internal  condyle :  it  is  connected 
by  its  convex  border  to  the  head  of  the  tibia,  and  to  the 
internal  and  posterior  ligaments,  by  means  of  its  coronary 
ligament ;  and  by  its  two  extremities  is  firmly  implanted 
into  the  depressions  immediately  in  front  and  behind 
the  spinous  process.  The  external  semilunar  Jibro-car^ 
tilage  bounds  a  circular  fossa  for  the  external  condyle ; 
it  is  connected  by  its  convex  border  with  the  head  of  the 
tibia,  and  external  and  posterior  ligaments,  by  means  of 
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its  coronary  Ugameot ;  and  by  its  tmo  extremities  is  in- 
serted into  the  depression  between  the  two  projections 
which  constitute  the  spinous  process  of  the  tibia.  The 
two  extremities  of  the  external  cartilage  being  inserted 
into  the  same  spot,  form  almost  a  complete  circle,  and 
being  somewhat  broader  than  the  internal,  nearly  cover 
the  cartilaginous  sur&ce  of  the  tibia. 

The  two  fibro-cartilages  are  connected  anteriorly  by 
the  transverse  ligament. 

The  ligamentum  mucosum  and  ligamenta  alaria  are  the 
false  ligaments  of  the  knee  joint :  they  are  mere  folds  of 
the  synovial  membrane. 

The  Ugamenium  mtecasum  is  a  small  cylindrical  process 
which  crosses  from  the  apex  of  the  patella  to  the  space 
between  the  two  condyles. 

It  encloses  a  small  quantity  of  fat ;  hence  it  has  been 
called  *^  adipose  ligament." 

The  Alar  ligaments  are  two  fringed  folds  of  the  synovial 
membrane,  situated  on  either  side  of  the  patella,  to  which 
they  give  the  semblance  of  wings. 

The  Synovial  membrane  of  the  knee  joint  is  the  most 
extensive  in  the  entire  skeleton.  It  invests  the  carti- 
laginous surfaces  of  the  condyles  of  the  femur,  of  the  head 
of  the  tibia,  and  of  the  inner  surface  of  the  patella ;  it 
covers  both  surfaces  of  the  semilunar  fibro-cartilages, 
and  is  reflected  upon  the  crucial  ligaments,  and  upon  the 
inner  sur&ce  of  the  ligaments  which  form  the  circumfer- 
ence of  the  joint.  On  each  side  of  the  patella,  it  lines 
the  tendinous  aponeuroses  of  the  vastus  internus  and 
vastus  externus  muscles,  and  forms  a  pouch  of  consi< 
derable  size  between  the  extensor  tendon  and  the  front 
of  the  femur.  It  also  forms  the  folds  in  the  interior  of 
the  joint,  called '<  ligamentum  mucosum,"  and  "ligamenta 
alaria." 

When  the  knee  joint  becomes  distended  with  fluid  from 
effusion  into  the  synovial  cavity,  a  remarkable  swelling  is 
observed  upon  each  side  of  the  patella,  particularly  upon 
its  inner  side.  This  appearance  results  from  the  dis- 
tension of  the  two  lateral  portions  of  the  membrane,  which 
line  the  inner  surface  of  the  aponeurosis  of  the  vasti 
muscles.    A  third  swelling  is  also  perceived  immediately 
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above  the  patella,  from  the  filling  of  the  superior  pouch  of 
the  synovial  membrane. 

The  superior  pouch  of  the  synovial  membrane  is  sup- 
ported and  raised  during  the  movements  of  the  limb  by  a 
small  muscle,  the  subcrureusy  which  is  inserted  into  it; 
see  page  16. 

A  quantity  of  oily  fat  is  situat-ed  between  the  tendon  of 
the  patella  and  the  synovial  membrane,  which  pushes  the 
membrane  inwards  towards  the  joint. 

Dislocations.  —  The  PateUa  may  be  dislocated  in 
three  directions :  — 

1.  Ovtwardsy  which  is  the  most  frequent. 

2.  Inwardsy  less  frequent;  in  both  these  cases  there 
will  be  rupture  of  the  ligamentum  patellae,  unless  there  has 
been  previous  weakness  of  the  joint. 

3.  Upwards^  accompanied  with  rupture  of  the  ligamen- 
tum patellae. 

The  dislocations  of  the  Knee-joint  Brefour  in  number: — 

1.  Tibia  ybnoflwfo. 

2.  Tibia  backwards. 

3.  Tibia  to  either  side. 

The  dislocations  to  either  side  are  incomplete. 

The  Semilunar  fibro-cartilages  may  become  displaced 
from  relaxation  of  the  ligaments  of  the  knee,  and  become 
fixed  between  the  condyles  of  the  femur  and  the  tibia,  so 
as  to  render  the  joint  immovable. 

3.  Articulation  between  the  Tibia  and  Fibula,  —  The 
tibia  and  fibula  are  held  firmly  connected  by  means  of 
seven  ligaments :  viz. 


Anterior^  1    , 
Posterior,  J 
Interosseous  superior, 
Interosseous  inferior, 
Anterior,  1  u_1q_ 
Posterior,  j  ^®*°^- 


Transverse. 

The  Anterior  superior  ligament  is  a  thin  fasciculus 
passing  between  the  anterior  surface  of  the  head  of  the 
fibula  and  the  inner  tuberosity  of  the  tibia. 

The  Posterior  superior  ligament  is  disposed  in  the  same 
manner  upon  the  posterior  surface  of  the  articulation. 
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The  Superior  interosseous  ligament  is  a  broad  layer  of 
ligamentous  fibres  passing  obliquely  downwards  and  out- 
wards, from  the  sharp  ridge  on  the  tibia,  to  the  inner  edge 
of  the  fibula.  There  is  an  opening  in  its  upper  part, 
through  which  the  anterior  tibial  artery  takes  its  course 
forwards  to  the  anterior  aspect  of  the  leg. 

The  Inferior  interosseous  ligament  consists  of  short  and 
strong  fibres,  which  hold  the  bones  firmly  together  infe- 
riorly,  where  they  are  nearly  in  contact. 

The  Anterior  inferior  ligament  is  a  broad  fasciculus  that 
passes  obliquely  across  the  anterior  aspect  of  the  articu- 
lation of  the  two  bones,  at  their  inferior  extremity. 

The  Posterior  inferior  ligament  is  a  similar  band  upon 
the  posterior  surface  of  the  articulation. 

The  Transverse  ligament  is  a  narrow  band  of  ligamen- 
tous fibres,  which  passes  transversely  across  the  back  of 
the  ankle  joint,  between  the  two  malleoli. 

4.  Anhle  joint,  —  The  ligaments  of  the  ankle  joint  are 
three  in  number :  — 

Anterior, 
Internal  lateral, 
External  lateral. 

The  Anterior  ligament  is  a  thin  membranous  layer, 
passing  from  the  margin  of  the  tibia  and  fibula,  to  the 
astragalus  in  front  of  the  articular  surface. 

The  Internal  lateral  ligament,  or  deltoid,  is  a  triangular 
layer  of  fibres,  attached  superiorly  by  its  apex  to  the 
internal  malleolus,  and  inferiorly  by  an  expanded  base  to 
the  astragalus  and  os  calcis. 

The  External  lateral  ligament  consists  of  three  strong 
fasciculi,  which  proceed  from  the  inner  side  of  the  ex- 
ternal malleolus,  and  diverge  in  three  different  directions. 
The  anterior  fascictUiis  passes  forwards,  and  is  attached 
to  the  astragalus ;  the  posterior,  backwards,  and  is  con. 
nected  with  the  astragalus  posteriorly ;  and  the  middle, 
longer  than  the  other  two,  descends  to  be  inserted  into 
the  outer  side  of  the  os  calcis. 

**  It  is  the  strong  union  of  this  bone,"  says  Sir  Astley 
Cooper,  with  the  tarsal  bones  by  means  of  the  external 
lateral  ligaments,  "which  leads  to  its  being  more  fre- 
quently fractured  than  dislocated." 
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The  transverse  ligament  of  the  tibia  and  fibula  occupies 
the  place  of  a  posterior  ligament. 

The  Synovial  membrane  invests  the  cartilaginous  sur- 
faces of  the  tibia  and  fibula,  sending  a  duplicature  upwards 
between  their  lower  ends  and  the  upper  surface  and 
two  sides  of  the  astragalus.  It  is  then  reflected  upon  the 
anterior  and  lateral  ligaments,  and  upon  the  transverse 
ligament  posteriorly. 

Dislocations.  —  The  dislocations  occurring  at  this 
joint,  are  four  in  number :  — 

1.  TUna  inwards^  the  foot  being  turned  outwards. 
This  is  Pott's  dislocation,  and  in  this  case  the  deltoid 
ligament  is  ruptured,  and  the  fibula  fractured,  at  about 
three  inches  from  its  lower  extremity.  In  a  more  severe 
case,  a  portion  of  the  fibular  side  of  the  tibia  is  split  off, 
and  the  broken  end  of  the  fibula  rests  upon  the  cartila- 
ginous surface  of  the  astragalus. 

2.  Tibia  ovJtwardsy  the  foot  being  turned  inwards.  In 
this  case,  which  is  the  most  serious  of  the  accidents 
occurring  to  the  ankle  joint,  the  inner  condyle  of  the 
tibia  is  fractured,  the  deltoid  ligament  remaining  whole ; 
the  fibula  is  splintered,  and  the  astragalus  is  sometimes 
fractured.  The  external  ligaments  generally  remain 
whole ;  if  the  fibula  be  uninjured,  they  must  be  rup- 
tured, 

3.  Tibia  forwards :  this  is  a  partial  dislocation ;  the  tibia 
is  thrown  forwards  so  as  to  rest  partly  on  the  scaphoid 
bone ;  and  the  fibula  is  fractured. 

4.  Both  bones  backwards  :  this  is  extremely  rare ;  there 
are  not  more  than  one  or  two  cases  on  record. 

5.  Articidation  of  the  Tarsal  bones,  —  The  ligaments 
which  connect  the  seven  bones  of  the  tarsus  to  each  other 
are  of  three  kinds, — 

Dorsal, 

Plantar, 

Interosseous. 

The  Dorscd  ligaments  are  small,  flattened  fasciculi,  which 
pass  from  each  bone  to  all  the  neighbouring  bones  with 
which  it  articulates. 

The  Plantar  ligaments  have  the  same  dispositioii  oo 
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the  plantar  surface  of  the  foot ;  three  of  them,  however, 
are  of  large  size  and  have  especial  names,  viz.  the 

Calcaneo-scaphoid, 
Long  calcaneo-cuhoid, 
Short  calcaneo-cuboid. 

The  Cctlcaneo-scaphoid  ligament  is  a  broad  and  dense 
band  of  ligament  which  passes  forwards,  from  the  anterior 
border  of  the  os  calcis  to  the  edge  of  the  scaphoid  bone. 
In  addition  to  connecting  the  os  calcis  and  scaphoid  bone^ 
it  supports  the  astragalus,  and  forms  part  of  the  cavity  in 
which  its  rounded  head  is  received.  It  is  lined  upon  its 
upper  surface  with  the  synovial  membrane  of  the  astra- 
galo-scaphoid  articulation. 

The  Zjongf  calcaneo-ctiboid,  or  ligamenium  kmgum  pJanttB, 
is  a  long  band  of  ligamentous  fibres,  which  proceeds  from 
the  under  surface  of  the  os  calcis  to  the  rough  surface  on 
the  under  surface  of  the  cuboid  bone,  its  fibres  being  con- 
tinued onwards  to  the  bases  of  the  third  and  fourth  meta- 
tarsal bones. 

It  forms  the  inferior  boundary  of  a  canal  in  the  cuboid 
bone,  through  which  the  tendon  of  the  peroneus  longus 
passes  to  its  insertion  into  the  base  of  the  metatarsal  bone 
of  the  great  toe. 

llie  Short  calcaneO'Ctiboidf  or  liff amentum  breve  piant^y 
is  situated  beneath  the  long  plantar  ligament ;  it  is  broad 
and  extensive,  and  ties  the  under  surfaces  of  the  os  calcis 
and  cuboid  bones  firmly  together. 

The  Interosseotis  liga$nents  are  short  and  strong  liga- 
mentous fibres  situated  between  the  adjoining  bones,  and 
attached  to  all  their  rough  surfaces.  One  of  these,  the 
Calcaneo-astragalaidy  is  lodged  in  the  groove  upon  the 
upper  surface  of  the  os  calcis,  and  the  lower  of  the  astra- 
galus. It  is  large  and  very  strong,  and  serves  to  unite 
the  calcis  and  astragalus  solidly  together. 

The  Os  calcis  articulates  with  two  bones  ;  the  external 
cuneiform  with  six  ;  and  the  five  other  bones  of  the  tarsus 
^iXhfour  each. 

Dislocations. — The  dislocations  of  these  bones  re- 
corded by  Sir  Astlev  Cooper  are, 

1.  Dislocation  of  the  astragalus:  in  this  case  the  cal- 
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caneo-astragaloid  interosseous    ligament,  must  be   rup- 
tured. 

2.  Dislocation  of  the  five  anterior  bones  of  the  tarsus 
from  the  astragalus  and  os  calcis. 

3.  Dislocation  of  the  internal  cuneiform  bone. 

6.  Tarsa-meicUarsal  artictikuian,  —  The  ligaments  of 
this  articulation  are, 

Dorsal, 

Plantar, 

Interosseous. 

The  Dorsal  ligaments  connect  the  metatarsal  to  the  tar- 
sal bones,  and  the  metatarsal  bones  with  each  other. 

The  Plantar  ligaments  have  the  same  disposition  on 
the  plantar  sur&ce. 

The  Interosseous  ligaments  are  situated  between  the 
metatarsal  bones  of  the  four  lesser  toes,  and  also  be- 
tween the  base  of  the  second  metatarsal  bone,  and  the 
internal  and  external  cuneiform  bones. 

The  metatarsal  bone  of  the  great  toe  has  a  distinct 
^synovial  membrane. 

The  metatarsal  bone  of  the  second  toe  is  implanted  by 
its  base  between  the  internal  and  external  cuneiform 
bones.  This  disposition  must  be  recollected  in  ampu- 
tation at  the  tarso-metatarsal  articulation. 

Dislocations.  —  These  bones  are  not  dislocated,  ex. 
cept  by  extreme  violence.^ 

7.  Metatarso-phalangeal  articidation.  —  The  ligaments 
of  this  articulation,  like  those  of  the  articulation  between 
the  first  phalanges  and  metacarpal  bones  of  the  hand,  are, — 

Anterior  or  plantar, 
Two  lateral, 
Transverse. 

The  Anterior  or  plantar  ligaments  are  thick  and  fibro- 
cartilaginous^ and  form  part  of  the  articulating  surface  of 
the  joint. 

llie  Lateral  ligaments  are  short  and  very  strong,  and 
situated  on  each  side  of  the  joints. 

The  Transverse  ligaments  are  strong  bands,  which  pass 
transversely  between  the  anterior  ligaments. 
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The  expansion  of  the  extensor  tendon  supplies  the 
place  of  a  dorsal  ligament. 

Dislocation  of  the  first  phalanges  from  the  heads  of 
the  metacarpal  bones  is  extremely  rare. 

8.  Articttkaion  of  the  Phalanges.  —  The  ligaments  of 
the  phalanges  are  the  same  as  those  of  the  fingers,  and 
have  the  same  disposition ;  they  are,  therefore, 

Anterior  or  plantar, 
Two  lateral. 

The  Dislocaiions  are  also  the  same  with  those  of  the. 
fingers,  but  are  less  frequent  of  occurrence. 
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Makma&t  Glakds. 


Thk  MamnuB  are  situated  in  the  pectoral  region ;  and  are  separated 
from  the  pectoralis  major  muscle  by  a  thin  layer  of  superficial  fascia. 
They  exist  in  the  male  as  well  as  in  the  female,  but  in  a  rudimentary 
state,  unless  excited  into  growth  by  some  peculiar  action,  such  as  the 
loss  or  atrophy  of  the  testes. 

Their  base  is  somewhat  elliptical,  the  long  diameter  corresponding 
with  the  direction  of  the  fibres  of  the  pectoralis  major  muscle.  The 
left  mamma  is  generally  a  little  larger  than  the  right. 

Near  the  centre  of  liie  convexity  of  each  mamma  is  a  small  pro- 
jection of  the  integument,  called  the  fdppUi  which  is  surrounded  by  an 
areola  having  a  coloured  tint.  In  the  female  before  impregnatioo, 
the  colour  of  the  areola  is  a  delicate  pink;  after  impregnation  it 
assumes  a  brownish  hue  which  deepens  in  colour  as  pregnancy 
advances ;  and  after  the  birth  of  a  child,  the  brownish  tint  continues 
through  life. 

The  areola  is  furnished  with  a  considerable  number  of  sdMUXotu 
follicles,  which  secrete  a  peculiar  substance  for  the  protection  of  the 
delicate  cuticle  around  the  nipple,  against  the  friction  of  dress. 
During  suckling  these  follicles  are  very  much  increased  in  size,  and 
have  the  appearance  of  small  pimples,  projecting  from  the  skin.  At 
this  period  they  serve  by  their  increased  secretion  to  defend  the  nipple 
and  areola  from  the  excoriating  action  of  the  saliva  of  the  infant. 

In  Structure,  the  mamma  is  a  conglomerate  gland,  and  consists  of 
lobes,  which  are  held  together  by  a  dense  and  firm  cellular  tissue ;  the 
lobes  are  composed  of  lobules;  and  the  lobules  of  minute  coecal 
vesicles,  from  which  the  secretion  is  conveyed  by  minute  ducts.  The 
ducts  from  a  number  of  these  ccBcal  vesicles  unite  to  form  a  single 
duct,  and  the  union  of  a  number  of  these  ducts  constitutes  an  ex- 
cretory duct. 

The  Excretory  duct»  converge  from  the  lobules  towards  the  centre 
of  the  gland,  where  they  run  parallel  with  each  other,  without  forming 
any  communications,  to  the  extremity  of  the  nipple.  Near  the  base  of 
the  nipple  they  present  a  number  of  dilatations  (ampullae),  which 
serve  Uie  purpose  of  reservoirs  to  the  secretion. 

The  ducts  and  cacal  vesicles  are  lined  throughout  by  a  mucous 
membrane,  which  is  continuous  at  the  apex  of  the  nipple  with  the 
integument. 


APPENDIX.  479 

In  the  nipple  the  excretory  ducts  are  surrounded  by  a  tissue 
analogous  to  the  dartos  of  the  scrotum,  to  which  they  owe  their  power 
of  erectility.  There  is  no  appearance  of  any  structure  resembling 
erectile  tissue. 

VsssKLs  AMD  Nertis.— The  mamrnsB  are  supplied  with  arteries 
from  the  thoracic  branches  of  the  axillary^  from  the  intercostalsy  and 
from  the  internal  mammary. 

The  Lymphatics  follow  the  border  of  the  pectoralis  mi^r  to  the 
axillary  glands. 

The  Nerves  are  derived  from  the  thoradc,  and  intercostals. 


Salitart  Glands. 

The  SaUvartf  ghmds,  are  the  parotid,  submaxillary,  and  sublingual. 

The  Parotid  gland  is  described  at  page  164. 

The  SvbmaxiUafy  gland  is  situateid  in  the  posterior  angle  of  the 
submaxillary  triangle  of  the  neck.  It  rests  upon  the  hyo-glossus  and 
mylo-hoideus  muscles,  and  is  covered  in  by  the  body  of  the  lower  jaw 
and  by  the  deep  cervical  fascia.  It  is  separated  from  the  parotid  gland 
by  the  stylo>maxilUiry  ligament,  and  from  the  sublingual  by  the 
mylo-hyoideus  muscle. 

Embedded  amongst  its  lobules  is  the  facial  artery  and  tlie  sub- 
maxillary ganglion. 

The  Excretory  duct  (Wharton's,)  of  the  submaxillary  gland,  passes 
obliquely  forwards  behind  the  mylo-hyoideus  muscle,  and  resting  upon 
the  hyo-glossus  to  the  papilla  situated  at  each  side  of  the  fraenum 
lingue.  It  is  in  contact  throughout  its  course  with  the  mucous 
membrane  of  the  floor  of  the  mouth. 

The  SublingucU  gland  is  situated  beneath  the  mucous  membrane  of 
the  Aoor  of  the  mouth,  on  each  side  of  the  frsenum  linguae. 

It  is  in  relation,  jahwe^  with  the  mucous  membrane  ;  in  front,  with 
the  depression  on  each  side  of  the  symphisis  c^  the  lower  jaw  ;  ex^ 
temaUy,  with  the  mylo-hymdeus  muscles ;  and  internally ,  with  the 
lingual  nerve  and  genio-hyo-glossus  muscle. 

It  pours  its  secretion  into  the  mout^  by  seven  or  eight  small  ducts, 
which  open  upon  the  mucous  membrane  on  each  side  of  the  frienum 
linguflBb 

Structure.  —  The  salivary  are  conglomerate  glands,  and  consist 
of  lobes,  which  are  made  up  of  angular  lobules,  and  these  of  still 
smaller  lobules. 

The  most  mitrate  lobule  is  apparently  composed  of  granules,  which 
are  coscal  vesicles  having  each  a  minute  duct.  These  minute  ducts 
unite  to  form  lobular  ducts^  and  the  lobular  ducts  constitute  by  their 
union  a  single  excretory  duct. 

The  ccecal  vesicles  are  connected  by  cellular  tissue,  so  as  to  form  a 
minute  lobule ;  the  lobules  are  held  together  by  a  mora  condensed 
cellular  layer;  aad  the  larger  lobes  are  enveloped  by  a  dense  cellulo- 
fibrous  capsule,  which  is  firmly  attached  to  the  deep  cervical  fascia. 

Vessels  and  Nerves. — The  parotid  gland  is  supplied  with  arteries 


480  APPENDIX. 

by  the  eztenial  carotid ;  the  submaxillary  by  the  facial ;  nid  the  sub- 
lingual by  the  sublingual  branch  of  the  lingual  artery. 

The  Nerves  of  the  parotid  gland  are  derived  from  the  auricular 
branch  of  the  inferior  maxillary  nerve ;  from  the  aiiricularia  magnus, 
and  from  the  nenri  moUes  of  the  external  carotid  artery.  The  sub- 
maxillary gland  is  supplied  by  the  branches  of  the  submaxillary  gang- 
lion, and  by  filaments  from  the  mylo-hyoidean  nerve;  and  the 
sublingual,  fh>m  the  gustatory  nerve. 

Iliac  Aeteriks. 

The  abdominal  aorta  divides  upon  the  fourth  lumbar  vertebra,  into 
the  two  common  Oiac  arteries. 

The  Common  iliac  arteries,  diverge  at  an  acute  angle,  and  divide 
opposite  the  sacro-iliac  symphisis  into  the  internal  iliac  and  external 
iliac.  The  right  common  iliac  is  rather  longer  than  the  left,  and  forms 
a  more  obtuse  angle  with  the  termination  of  the  aorta.  The  average 
length  of  the  common  iliac  arteries  is  about  two  inches  and  a  half. 

The  Relations  of  the  two  arteries  is  different. 

The  Right  common  iUac  is  in  relation,  infront^  with  the  peritoneum, 
and  is  crossed  near  its  bifurcation  by  the  ureter  and  spermatic  vessels 
and  nerves.  Behind,  it  crosses  the  left  common  iliac  vein,  and  rests 
upon  its  own  common  iliac  vein. 

The  Left  common  iUac  is  in  relation,  in  Jront,  with  the  peritoneum, 
and  is  crossed  by  the  inferior  mesenteric  artery,  and  near  its  bifurca- 
tion by  the  ureter  and  by  the  spermatic  vessels  and  nerves.  Behind^ 
it  rests  upon  the  left  common  iliac  vein. 

The  Internal  iliac  artery  is  described  at  page  386. 

The  External  iliac  artery  passes  obliquely  along  the  brim  of  the 
pelvis,  from  opposite  the  sacro-iliac  symphisis  to  the  femoral  arch, 
where  it  becomes  the  femoral  artery. 

Rblations.  — It  is  covered  by  the  peritoneum,  and  is  in  relation  in 
Jront  with  the  termination  of  the  ileum  on  the  right  side,  and  with  the 
sigmoid  flexure  of  the  colon  on  the  left  It  is  crossed  on  both  sides 
by  the  ureter ;  and  near  its  termination  by  the  genito-crural  nerve. 
Externally,  it  lies  along  the  inner  border  of  the  psoas  magnus,  being 
separated  from  it  by  the  iliac  fascia.  Posteriorly,  it  is  in  relation  with 
the  external  iliac  vein,  which  lies  to  its  inner  side  near  the  femoral  arch. 

Branchxs.  —  The  branches  of  the  external  iliac  artery  are,  the 

Epigastric, 
Circumflexa  ilii. 

The  Epigastric  artery  arises  from  the  external  iliac  near  to  PoupartHi 
ligament,  and  passing  forwards  between  the  peritoneum  and  transver- 
salis  fascia,  ascends  obliquely  to  the  border  of  the  sheath  of  the  rectus. 
It  enters  the  sheath  near  to  its  lower  third,  and  passing  upwards  behind 
the  rectus  muscle,  inosculates  near  the  ensiform  cartilage  with  the 
superior  epigastric  branches  of  the  internal  mammary  artery.  It  lies 
internally  to  the  internal  abdominal  ring,  and  is  crossed  near  to  its 
origin  by  the  vas  deferens  in  the  male,  and  by  the  round  ligament  in 
the  female. 
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The  Circumflexa  Uii  arises  from  the  outer  side  of  the  external  iliac, 
nearly  opposite  the  epigastric  artery.  It  ascends  obliquely  along 
Poupart's  ligament,  and  curving  around  the  crest  of  the  ilium  inos- 
culates with  the  ilio-lumbar  artery.  It  is  situated  between  the 
peritoneum  and  iliac  fascia,  and  pierces  the  iliac  and  transversalis 
fasciae,  to  be  distributed  to  tiie  muscles  of  the  parietes  of  the 
abdomen. 

The  Coccygeus  muscle  is  a  tendino-muscular  layer  of  a  triangular 
form.  It  arises  from  the  spine  of  the  ischium,  and  is  inserted  into 
the  side  of  the  coccyx  and  lower  part  of  the  sacrum.  It  is  in  imme- 
diate contact  with  the  leaser  aacro-ischiatic  ligament. 
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Abdomen,  921. 
Abdominal  regloni,  335. 
Acini,  S£7. 

Alimentary  canal,  340. 
Amphi^rthrotis,  447. 
Annulus  ovalis,  1£2. 
Anti-helix,  S96. 
Anti-tragus,  i&. 
Aorta,  abdominal,  367. 
arch,  ISO. 
ascending,  129. 
descending,  132. 
Aortic  sinuses,  1^. 
Aponeurosis,  4. 
Appendices  epii>loics^  340. 
Appendix  vermiformis  coeci,  342. 
Aqueductus  cochleae,  305. 
Aqueous  humour,  S88. 
Arachnoid  membrane,  236. 
Arbor  vitse,  955. 

uterina,  399. 
Arch,  femoral,  27. 

palmar  superficial,  101. 
Arciform  fibres,  260. 
Areola,  478. 
Abtbkieb,  4. 

anastomotica  femoralis,  23. 

magna,  90. 
angular,  181. 
aorta,  129. 

articular  acygous,  43. 
inferior,  ib, 
superior,  /& 
auricular  anterior,  183L 
posterior,  182. 
axillary,  87. 
basilar,  192.  2.'?9. 
brachial,  89. 
bronchial,  133. 
buccal,  186. 
capsular,  361. 
carotid  common,  176. 
.^  external,  177. 

Internal,  188. 
carpal  ulnar  anterior,  100. 
posterior,  ib. 
radial  anterior,  96. 
posterior,  ib. 
centralis  retins,  290. 
cerebellar  inferior,  193.  2S9. 

superior,  ib.  ib. 
cerebral  anterior,  238. 
middle,  ib. 
posterior,  193.  339. 
cerricalis  proflinda,  194. 
superflcialis,  ib. 


AsTBBiBS,  ciliary,  216.  290. 

circumflex  anterior,  89. 
external,  22. 
;iIiisuperficialis,lS.81. 
internal,  22. 
posterior,  89. 
coccygeal,  •%. 
cceliac,  360. 
colica  dextra,  349. 
media,  ib. 
sinistra,  350. 
comes  nervi  ischiatici,  36. 
I^renici,  196. 
communicans  cerebri   ante- 
rior, 238. 
communicans  cerebri  poste. 

rior,  ib. 
coronaria  dextra,  128. 

Ubu  Inferioru,  182. 
superioris,  ib, 
sinistra,  128. 
▼entriculi,  350. 
corporis  bulbosi,  408. 
cavernosi,  »b. 
cremasteric,  394. 
cystic.  351. 
dental  inferior,  186. 
superior,  lA. 
digltales  maniifi,  101. 

pedis,  63. 
dorsales  poUicis,  98. 
dorsalis  linguae,  181. 

carpi  radlalis,  96. 
ulnaris,  100. 
pedis,  50. 
penis,  408. 
pollicis  pedis,  50. 
scapulae,  88. 
epigastric,  480. 

superficial,  12. 21. 
ethmoidal,  215. 
facial,  181. 
femoral,  19. 
frontal,  215. 
gastric,  350. 
gastnMluodenalis,  351. 

epiploica  dextra,  ib. 
sinistra,  352. 

glutseal,  35.  387. 
aemorrhoidal  extemahJCX. 
middle,  s87. 
superior,  350. 
hepatic,  35a  361. 
iliac,  common,  480. 
external,  ib. 
internal,  386. 
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Abtbribs,  ilio-colic,  348. 

lumbar,  S87. 
infira-orbital,  187. 
innominata,  ISO. 
intercostal,  133. 

anterior,  196l 
superior,  194. 
inter-osseous,  100. 

anterior,  t'b. 
posterior,  ib. 
intestini  tenuis,  348. 
ischiatic,  36.  386. 
lachrymal,  215. 
laryngeal,  179. 
lingual,  180. 
lumbar,  368. 
malleolar  external,  49. 
intfimal.  ib. 
mammary  internal,  194, 
masseteric.  186. 
mastoid,  182. 
maxillary  internal,  184. 
mediastinal,  195. 
meningea  anterior,  189. 

inferior,  183. 

media,  186. 

parra,  tft. 

posterior,  193. 
mesenteric,  348. 

inferior,  349. 
metatarsea,  51. 
musculo-pbrenic,  195. 
nasal,  215. 
obturator,  24. 387. 
occipiUl,  182. 
cesophageal,  113. 
ophthalmic,  214. 
palatine  inferior,  181. 
posterior,  187. 
palpebrail,  215. 
pancreatica  magna,  352. 
pancreaticse  parvse,  351. 
pancreatico-duodeniUis,  ib, 
perforantes  femoralis,  23. 
plantaris,  63. 
pericardiac,  132.  195. 
perinei  superflcialis,  406. 
peroneal,  SB. 

anterior,  59. 

posterior,  ib. 
pharyngea  ascendens,  187. 
phrenic,  368. 
plantar  external,  63. 
internal,  ib. 
popliteal,  42. 
princeps  cerricis,  183. 

poUicis,  98. 
profunda  cenricis,  194. 

femoris,  21. 

inferior,  90. 

superior,  ib. 
pterygoid,  186. 
pter^go.palatine,  187. 
pudic  external,  12.  21. 

internal,  3&  386.  407. 
pulmonary,  130. 
pyloric,  3ol. 
radial.  96. 
radialis  indicis,  96. 
raoine,  160. 


I  Aktbribs,  recurrens  irf ter-osseae,  100. 

radialis,  98. 
tibialis,  49. 
ulnaris,  anterior,  100. 
ulnaris,  posterior,  ib. 
renal,  368. 
sacra  media,  369. 

lateralis,  387. 
scapular  posterior,  194. 
sigmoid,  350. 
spermatic,  368. 
spheno-palatine,  187. 
spinalis  anterior,  193. 239. 

posterior,  ib.  ib, 
splenic,  351. 
stylo-mastoid,  182. 
subclavian,  190. 
sublingual,  181. 
submental,  ib, 
subscapular,  88. 
superncialis  vols,  96, 
supra.orbital,  215. 
renal,  36a 
scapular,  194. 
sural,  43. 
tarsea,  51. 

temporales  profuods,  186. 
temporal,  183. 

anterior,  ib. 
media^  w. 
posterior,  ib. 
thorftcica  acromialis,  88. 
axillaris,  ib. 
inferior,  ib. 
superior,  ib. 
thyroidea  inferior  v.  ascend- 
ens, 193. 

superior  V.  descend- 
ens,  179. 
tibialis  antica,  47. 
postica,  57. 
transversalis  colli,  194. 
faciei,  183. 
humeri,  194. 
perinei,  408. 
tympanic,  186.  189. 
ulnar,  98. 
umbilical,  3861 
uterine,  400. 
vasa  brevia,  352. 
vertebral,  192. 
vesical  siiperiory  386. 
vidian,  167. 
Articulations,  446. 
Arytamoid  cartilages,  313. 

glands,  318. 
Auditory  tube,  297. 
Auncles  of  the  heart,  119.  126L 
Auriculo- ventricular  openings,  127.  127. 
AxiUa,  86. 


Base  of  the  brain,  256. 

Bladder,  377. 

Bones,  5. 

Brain,  242. 

Bronchial  tubes,  116. 

Bronchi,  131.  319. 

Brunuer*s  glands,  345. 

Bulb  of  the  corpus  spongiosum,  389. 

Bulbous  part  of  the  urethra,  38& 
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BuUhu  oUiMtoriut,  £63. 

Calamus  icriptorius,  253. 

CaUcet,  371. 

Canal  of  Fontana,  985. 

Petit,  288. 
Canthl,  S91. 

Capcule  of  GUuod,  3S6.  357. 
Ci^ules  supnt-renaL370.  4M. 
Caput  gallinaginu,  382. 
Cardia,841. 
CartUages: 

inter-articular  of  tlie  davicle, 

459. 
inter.articular  of  tlie  jaw,  4BSL 
ioter-articular  of  ttie  wrist, 

468 
semi-lunar,  470. 
Caruncula  ladirymafis,  293. 
Carunculae  mjrtiformes,  397. 
CasMrian  gangliou,  217.  £68. 
Cauda  equina,  273. 
Coitrum  o^ale  minus,  243. 

nu\|us,  A 
Cerebellum,  254. 
Cerebro-sptnal  axis,  240. 
Cerebrum,  242. 
'ervical  ganglia,  202. 424. 
<■  JordK  touuneaB,  123. 
▼ocales,  314. 
WilliBii,  23a 
Choroid  membrane,  283L 

plexus,  246. 
Cilia,  29!^ 

Ciliary  ligament,  284. 
processes,  285. 
Circle  of  Willis,  240. 
Circulation,  adult,  119t 
foetal,  43& 
Clitoris,  397. 
'  Cochlea,  305. 
Ccecum,  342. 
Colon,  ib. 

Columnae  camese.  125. 
Commissures,  261. 

anterior,  258L 
great,  S61. 
soft,  253. 
posterior,  •& 
Conarium,  252. 
Concha,  296. 
Coni  vasculosi,  392. 
Conjunctiva,  293. 
Corium,  2.  309. 
Cornea,  282. 
Cornicula  laryngis,  313. 
Comu  ammonis,  248. 
Cornua  ventriculorum,  247. 
Corona  glandis,  389. 
Corpora  albicantia,  257. 
Arantii,  125.  127. 
cayernosa,  388. 
olivaria,  259. 
pyraraidalia,  268. 
quadrigemina,  252. 
restiformia,  2d9. 
striata,  245. 
Corpus  callosum,  244. 

fimbriatum,  247.  25a 


Corpus  genirulatnm  extemum,  2SL 

internum,  ib. 

Higfamorianunis  301. 

luteum,  401. 

rhombmdeum,  255. 

spongiosum,  3^. 

striatum,  24& 
Cowper*s  glands,  383L  412. 
Cribriform  fascia,  14.  29. 
Cricoid  cartilage,  313. 
Crioo-thynMd  membrane^  31ib 
Crura  oerebellL  256. 
cer^ri,2S6. 
penis,  388. 
CrystaUinc  'ens,  28a 
CuUi-'e^ "      X 
Cutis,  2.  30b. 
Cystic  duct,  35& 

Dart08.39a 
Deep  fascia,  SL 
Dermis,  2. 

Detrusor  urinse,  380i 
Diaphragm,  372. 
Diarthrosis,  447. 
Dorsi-spinal  veins,  273. 
Ductus  ad  nasum,  295. 

arteriosus,  437.  443. 

communis  choledochua,  3S2L 

eysticus,  356. 

cyaculatorius,  382.  384. 

hepaticus,  360. 

lymphaticus,  135. 

pancreaticus,  366. 

prostaticus,  ^2. 

thoracicus,  134i 

venosus,  436. 
Duodenum,  341. 
Dura  mater,  230. 

Ear,  295. 
Encephalon,  240. 
Epidermis,  2. 3ia 
Epididymis,  392. 
Epiglottic  gland,  318. 
Epiglottis,  314. 
Epithelium,  344. 
Eustachian  tube,  300. 
valve,  122. 
Eye,  280. 

brows,  291. 

globe,  280. 

lashes,  292. 

lids,  291. 

Falciform  process,  13. 
Fallopian  tubes,  400. 
Falxcerebelli.232. 

cerebri,  231. 
Fascia  oervical,  deep,  159. 

superficial,  158. 

cribriform,  14.  2a 

deep,  3. 

dentata,248. 

inter-columnar,  324^ 

lata,  13. 

lumbar,  327. 

palmar,  94. 

pelvic,  385. 

perineal,  deep,  403.  410. 
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Fascia  perineal,  superficial,  405. 
plantar,  59. 
propria,  29.  S91. 
spermatica,  324. 390. 
superficial,  3. 
thoracic,  114. 
transversalis,  330. 
Fauces,  227. 
Femoral  arch,  26. 
hernia,  ib. 
ring,  29. 
Fenestra  ovalis,  300l 
rotunda,  ib. 
Fimbriae,  Fallopian,  400.         * 
FUsure  of  BichAt,  246.         '  *»' 

Sylvius,  24fi.  257H?  ^  a>»^"* 
Flocculus,  255. 
Foetal  circulation,  436. 
Follicles  of  Lieberkuhn,  345. 
Foramen  coecum,  307. 

commune  anterius,  252. 
posterius,  Uf. 
of  Monro,  246.  25a 
of  Soemmering,  287. 
of  Winslow,  339. 
ovale,  436.  442. 
saphenuin,  13. 
Foramina  Tnebesii,  121. 
Fornix,  249. 
Fossa  innominata,  296. 

navicularis  urethrte,  383. 
▼aginse,  396. 
ovalis,  ISS. 
scaphoides,  296. 
Fourchette,  396. 
Fraena  epiglottidis,  306. 
Fraenum  lingus,  ib. 

praeputii,  389. 

QaU.bladder,  S55i 
Ganglia,  cervical,  202.  424. 
lumbar,  430. 
sacral,  ib. 
semi-lunar,  367. 
thoracic,  136. 42& 
Ganglion  of  Andersch,  197. 
azygos,  431. 
cardiac,  137.  426. 
carotid,  4S3. 
Casserian,  217. 
ciliary,  214.  41& 
lenticular,  214.  418. 
Meckel's,  222. 420. 
naso-palatine,  223.419. 
of  Ribes,  221, 418. 
otic,  222. 422. 
spheno-palatine,  222.  420. 
submaxillary,  223.  422. 
thyroid,  495. 
vertebral,  ib. 
Gimbernat*8  ligament,  323L 
Gland,  epiglottic,  318. 
lachrymal,  293. 
parotid,  164. 
pineal,  252 
pituitary,  257. 
prostate,  383. 
thymus,  439. 
thyroid,  320. 
Glands,  arytenoid,  318. 


Glands,  Brunner's,  345. 

Cowper's,  383.  412. 

inguinal,  12. 

lymphatic,  5. 

mammary,  478. 

Meibomian,  292. 

Pacchionian,  231. 

Peyer's,  346. 

salivary,  479. 

solitary,  345. 

suUinguaI,479. 

submaxillary,  ift. 
GlandulsB  odorifone,  389. 
Pacchioni,  231. 
Tysoni,  389. 
Glans  clitoridis,  397. 

penb,  389. 
Glisson's  capsule,  365. 357. 
Globus  major  epididymis,  392. 

minor  epididymis,  ib. 
Glottis,  317. 
Gomphosis.  446. 
Gubernaculum  testis,  445. 
Guthrie's  muscle,  410. 

Hair,  311. 

Harmonia,  446.  > 

Heart,  119.  3 

Helix,  296.  b 

Hepatic  ducts,  360. 

Hernia,  329. 

encysted,  334. 

femoral.  26. 

inguinal,  329. 

umbilical,  ib. 

ventral,  ib. 
Hilus  lienis,  366. 
Hippocampus  major,  248. 
minor,  247. 
Humours  of  the  eye,  288. 
Hyaloid  membrane,  289. 
Hymen,  397. 

Ilio-colic  valve,  343. 

Ileum,  342. 

Incus,  298. 

Inftmdibula,  371. 

Infundibulum,  257. 

Integument,  2. 

Inter-articular  cartilage,  clavicle,  459. 

jaw,  452. 

wrist,  462. 
Intestinal  canal,  341. 
Iris,  285. 
Iter  ad  infiindibulum,  252. 

a  tertio  ad  quartum  ventriculum,  ib. 

Jacob's  membrane,  286. 
Jejunum,  342. 
Joint,  ankle,  47a 

elbow,  461. 

hip,  467. 

lower  jaw,  452. 

knee,  468. 

shoulder,  460. 

wrist,  46a 

Kidneys,  370. 

Labia  majora,  396. 
minora,  ib. 
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Labyrinth,  303. 
Lachrymal  ducts,  £94. 
gland,  29& 
piincta,  S94. 
Mc,296. 
Lacteals,  S49. 
Lacunae,  3B3. 
Lamina  cribroaa,  982. 
spiralis,  S05. 
Larynx,  312. 

Lenticular  ganglion,  Sli.  418. 
Ligaments,  6.  446. 

acromio-daTiciiUur  luperior,  459. 

interior,  ib. 
alar.  471. 
ankle,  of  the,  471 
annular  ankle,  anterior,  46. 
radius,  4€S. 
wrist,  anterior,  94. 
posterior,  ib. 
arcuatum  externum,  372. 

internum,  t^. 
atlo-axoid  anterior,  451. 
posterior,  ib. 
brere  plantse,  475. 
calcaneo-astragaloid,  475. 
cuboid,  long,  475. 
short,  ib. 
scaphoid,  475. 
capsular  of  the  hip,  467. 
jaw,  452. 
rib,  454. 
shoulder,  460. 
thumb,  465. 
carpus  dorsal,  464. 
palmar,  ib. 
common  anterior,  549i 
posterior,  ib. 
conoid^  4o9. 
coracoid,  460. 
coraco-acromial,  ib. 
clavicular,  459. 
humeral,  460. 
coronary,  46S. 

of  the  knee,  470. 
costo-claricular,  458. 
coracoid,  159. 
sternal  anterior,  454. 
posterior,  ib. 
transverse  anterior,  ib, 
middle,  (6. 
posterior,  t':&. 
vertebral  anterior,  453. 
cotyloid,  468. 
crucial,  470. 
cruciform,  452. 
deltoid,  473. 

dorsal  of  the  carpus,  464. 
tarsus,  474. 
elbow,  of  the,  461. 
glenoid,  460. 
hip.joint,  of  the,  467' 
ilio-femoral,  467. 
inter.articular  of  the  ribs,  454. 
inter-clavicular,  458. 

osseous,  astragalo-calca- 
neoid,  475. 
peroneo-tibial,  473. 
peroneo-tibial  inferior, 
ib. 


LiOAMBNTs,  inter  OMcoua,  radio-nlnar, 

462. 
inter-spinoua,  460i 
inter-transverse,  ib. 
inter.vertebral,  549. 
Icnee,  of  the,468. 
lateral  of  the  ankle,  473. 
elbow,  461. 
Jaw,  45S. 
knee,  469. 

phalanges,  foot,  477. 
pbaianges,  hand,  46& 
wrist,  46S. 
iongura  plantsB,  475. 
lumbo-iliac,  465.  • 

sacral,  ib. 
metacarpus  dorsal,  465. 
pahnar,  ib. 
metatarsus  phalangeal,  476. 
mucosum,  471. 
oblique,  46S. 
obturator,  458. 
occipito-atloid  anterior,  450. 
posterior,  ib. 
axoid  anterior,  451. 
potterior,  ib. 
odontoid,  451. 
of  the  Uver,  354. 
ort)icular,  462. 
palmar  of  the  carpus,  464. 
patella,  4(i9. 

peroneo-tibial  anterior  superior, 
472. 

posterior  superior, 

ib. 
anterior    inferior, 

473. 
posterior  inferior, 
ib. 
phalanges,  of  the  foot,  477. 
hand,4e& 
plantar,  long,  475. 
short,  ib. 
posticum  Winslowii,  469. 
ptei^go-maxiUariv  154. 
pubic  anterior,  457. 
posterior,  ib. 
superior,  ib. 
rhomboid,  45&: 
rotundum,  h^Mttia,  354. 
sacro-coocygean  anterior,  457. 
potterior,  ib. 
sacro-Uiac  anterior,  456. 
oblique,  ib. 
posterior,  i6. 
ischiatic  anterior,  45& 
posterior,  ib. 
stellate,  453. 

sterno.clavioular  anterior,  458. 
posterior,  ib. 
Btylo-maxillary,  15& 
sub-flava,  549. 
sub-pubic,  457. 
supra-spinous,  450.  . 
Buspensorium  hepatis,  354w 

peiiia,S8a 
tarsal  dorsal,  474. 
plantar,  ib. 
tarso-metatarsal,  476l 
teres,  468. 
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LioAHENTS,  transverse,  of  the  aoet<rt)u. 
lum,  468. 

of  the  ankle,  473. 
of  the  atlas,  451. 
of  the  metacarpus,  466. 
of  the  metatarsus,  476. 
of  the  scapula,  460. 
of  the  semilunar  carti. 
Uiges,47a 
trapeioid,  459. 
wrist,  of  the,  46S. 
Limbus  luteus,  £87. 
Linea  alba,  382. 
Linese  transversse,  ib. 

semi-lunares,  ib. 
Linguetta  laminosa,  255. 
Liquor  Cotunnii,  3U4. 
Morgagni,  289. 
of  Scarpa,  906. 
Lithotomy,  412. 
Liver.  352. 

Lobules  of  the  liver,  356. 
Lobuli  testis,  398. 
Lobulus  auiis,  206. 

caudatus,  353. 
|nieumo*gastricu3,  255. 
quadratus,  353. 
Spigelii,  ib. 
Locus  niger,  243. 

perforatus,  258. 
Lungs,  115. 
Lunula,  311. 
Lymphatic  vessels,  5. 
Lyra,  250. 

BCalteus,806. 
Mastoid  ceUs,  300. 
Mammse,  478. 
Mammary  gland,  ^ 
Meatus  auditorius  externus,  297. 
urinarius,  female,  397. 
male,  389. 
Meatuses  of  the  nares,  278. 
Meckel's  ganglion,  222.  420. 
Mediastinum  anterior,  117. 
middle,  118. 
posterior,  132. 
testis,  391. 
Medulla  oblongata,  258. 
Meibomian  glands,  892. 
Membrana  dentata,  9S9. 

pigmenti,  £84. 

pupillariSy  439. 

saociformis,  463. 

tympani,  897. 
Membrane,  choroid,  &S. 

hyaloid,  889. 

.lacob's,  £86. 
Membranous  part  of  the  urethra,  382. 
Mesenteric  glands,  349. 
Mesentery,  340. 
Meso-cola,  ib. 
Meso-rectum,  ib. 
Mitral  valves,  127. 
Modioltu,  a05. 
Mods  Veneris,  396. 
Motor  tract,  265. 
Mucous  membrane,  structure,  343. 

MUBCLB8,4. 

abduc(  ^r  minimi  digiti,  110. 


MuBCLBB,  abductor  minimi  pedis,  61. 

indicis,  110. 
pollicis,  1(^. 

pedis,  61. 
accelerator  urinse,  406. 
accessorius,  61. 
adductor  brevis,  18. 

minimi  digiti,  110. 
longus,  17. 
magnus,  18. 
polltcis,  109. 

pedis,  62. 
anconeus,  lOd 
anti*tragicus,  296. 
arytenoideus.  315. 
aryteno-epiglottideus,  infierior, 

316. 
aryteno-epiglottideus,  superior, 

ib. 
attoUens  aurem,  153. 
attrahens  aurem,  ib. 
azygos  uvulas,  SSH. 
biceps  flexor  cruris,  38. 
cubiti,  81. 
biventer  cervicis,  142. 
brachialis  anttcus,  8L 
buccinator,  154. 
cervicalis  ascendeos,  14L 
circumflezus  palati,  227. 
coccygeus,  461. 
complexus,  141. 
compressor  nasi,  151. 

urethre,  410. 
vensB  dorsalis  pen  is, 
409. 
constrictor  inferior,  224. 

isthmi  faucium,  228. 
medius,  224 
superior,  225. 
vagins,  415. 
coraco-farachialis,  81. 
corrugator  supercilii,  J50l 
cremaster,  326. 
crico^ryUenoideus    lateralis, 
315. 

posticus, 
ib. 
thyroideUB,  289. 
crureus,  16. 
deltoid,  76. 

depressor  anguli  oris,  152. 
labii  inferioris,  ib. 
labii  superioris  alae- 
que  nasi,  ib. 
detrusor  urinte,  S80l 
diaphragm,  572. 
digastricus,  161. 
erector  olitoridis,  415. 
penis,  406. 
spine,  140. 
extensor  carpi  radialls  brevior, 
105. 
carpi  radialls  longior, 

ib. 
csLtpi  ulnaris,  106. 
digiti  minimi,  ib. 
digitoTum  brevis.  19. 
digitorum  communis, 

105. 
digitorum  longus,  46. 
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MuiscLBs,  extenaar  indicii,  107. 

onis  metacarpi  pollicis, 

•6. 
primi  intemodii  poUi- 

CM,  ^. 
poUicii  proprius,  47. 
aecundi  intemodii  pol- 
Ucis,  ib. 
flexor  aoceMoriut.  61. 

brevis  dl^ti  miQimi,  110. 
toevisdigiti  minimi  pedi*, 

can^  radialis,  95. 
ulnaris,  ib. 
digitorum  brevi«,  61. 

profundus.  95. 
sublimia,  ib. 
longui  digitorum  pedis, 

56 
longus  poUicis  pedis,  ib. 
ossis  metacarpi  dig.  min., 

110. 
otsis  metacarpi  pollids, 

109. 
poUicis  brevis,  15. 

pedis,  OS. 
Iraigiu,  96. 
gastrocnemius^  55. 
gemellus  inferior,  Si. 
superior,  33. 
genio-hyo-glossus,  16S. 

hyoideus,  •&. 
gluteus  maximus,  SSL 
medius,  ib. 
minimus,  ib. 

Kracilis,  19. 
elicis  nuUor,  S96L 
minor,  ib. 
byo-glossus,  163. 
iliacus,  17.  374. 
indicator,  107. 
infhi-spinatus,  84. 
inter-costal  external,  113. 
internal,  ib. 
inter-ossri  manCis,  110. 

pedis  dorsales,  50. 
plantares,  Gi. 
inter-tpinales,  143. 
inter-transyersales,  ib. 
latissimus  dorsi,  82. 
laxator  tympani  major,  S99. 

minor,  ib. 
levator  anguli  oris,  15i2. 

scapulc,  83. 
an  1,385. 

{landulas  thyroidec,  3S0. 
ibii  inferioris,  152. 
superioris,  ib. 
*  ,9      superioris  alaeque 
nasi,  ib. 
palati,  227. 
palpebral,  208. 
levatores  costarum,  143. 
lingualis,  163. 
longissimus  dorsi,  141. 
longus  coin,  229. 
lumbricales  manCks,  110. 

pedis,  61. 
masseter,  15a 
multifidus  spinsB,  143. 


MuacLBS,  mylo-hyirfdetts,  162. 

obliquus  abdominis  externus, 

ass. 

abdominis  intemus,  325. 
capitis  inferior,  142. 

superior,  143 
oculi  inferior,  209. 
superior,  ib. 
obturator  externus,  18. 
internus,  33. 
occiplto>ftonulb.  14a 
omo-hyoideus,  161. 
oppouens  digiti  minimi,  110. 

pcUicis,109. 
orbicularis  oris,  151. 

palpebrarum,  150. 
palato-glossus,  163.  228. 

pharyngeus,  225.  228. 
palmans  brevis,  110. 
longus,  95. 
pectineus,  17. 
pectoralis  miijor,  73. 
minor,  75. 
peroneus  brevis,  52. 
longus,  ib. 
tertius,  47. 
plantaris,  56. 
platysma  myoides,  158. 
popliteus,  56. 
pronator  quadratus,  96. 
radii  teres,  94. 
psoas  magnus,  17.  373. 

parvus,  373. 
pterygoideus  externus,  154. 
internus,  155. 
pyramidalis  abdominis,  328. 

nasi,  151. 
pyrtformis,  33. 
quadratus  femoris,  34. 

lumborum,  374. 
rectus  abdominis,  328. 

capitis  anticus  nujor,  288. 
minor,  ib. 
lateralis,  14S. 
posticus  majOT,  ib. 
minor,  ift. 
femoris,  15. 
oculi  externus,  209. 
inferior,  ib, 
intemus,  ib. 
superiors  ib, 
retrahens  aurem.  153. 
rbomboideus  major,  83. 
minor,  i5. 
rlsorius  Santorini,  158. 
sacro-iumbalis,  14U 
sartorius,  15. 
scalenus  anticus,  229. 

posticus,  t5. 
semi-spinalis  colli,  148. 

dorsi,  ib. 
semi-membranosus,  39. 
semi-tendinosus,  ib. 
serratus  magnus,75. 

posticus  inferior,  140. 
superior,  ib. 
soteas,55. 

sphincter  ani  externus,  406. 
internus,  ib, 
vesica,  380. 
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Muscles,  spinalis  dorai,  141. 
splenius  capitis,  140. 

colli,  16. 
stapedius,  299. 

stemo^cleido-mastoideos,  159. 
hyoideus,  160. 
thyroideus,  161. 
stylo-irlosBus,  16S. 
hToideus,  16SL 
pharynseus,  2S5. 
subclavius,  75. 
subcrureus,  16. 
sutMcapularisL  76. 
supinator  radii  brevis,  107. 
loogus,  105. 
supra-siHnales,  143. 
supraopinatus,  84. 
temporalis,  154. 
tensor  palati,  2S7. 
tarsi,  151. 
tympani.  299. 
yagmse  femoris,  Ifi. 
teres  major,  84. 
minor,  ib. 
thyro-arytenoideus,  315. 
epigiottidcus,  316. 
hyoideus,  161. 
tibialis  anticus,  46. 
posticus,  57. 
tracheIo.mastoideus,  141. 
tragicus,  296. 
transversalis  abdominis,  327. 

colli,  141. 
transTersus  auriculse,  297. 
pedis,  62. 

rrinei,  406. 

triangularis  stemi,  114. 
triceps  extensor  cruris,  16. 
cubiti,  84. 
vastus  externus,  16. 

intemus,  ib. 
zygomaticus  m^jor^  152. 
minor,  ib. 
M  usculi  pectinati,  122. 

Nails,  311. 
Nasal  duct,  29& 
fosss,  277. 
Nerves,  5 

abducentes,  214k  26& 
accessorius,  201.  267.  > 
acromiales,  205. 
auditory,  264. 306. 
auricularis  anterior,  221. 

magnus,  170.  205. 
posterior,  166. 
buccal,  219. 
cardiac,  426. 
caidiacus  inferior,  204. 

magnus,  ib.  426. 
cardiacus  medius.  ib.  ib. 

superior,  SOS.  ib. 
cerWcal,  204. 273. 
cenrico-facial,  167. 
chorda  tympani,  166. 223. 421. 
ciliary,  418. 
circumflex,  92. 
daviculares,  205. 
communicans  poplitei,  44b 


Nerves,  communicans  peionei,  44. 

noni,  205. 
cruralis,  25. 

cutaneus  externus  brachialis,  78. 
91. 

externus  femoralis,  12. 
24. 375. 

intemus  brachialis,  77. 
92. 

posterior  femoris,  37. 

spiralis,  78^ 
dental  anterior,  2ia 
inferior,  220. 
posterior.  218. 
descendens  noni,  202. 
digastric,  166. 
dorsales,  273. 
eighth  pair,  196.  S67. 
facial,  165.267. 
femoral,  25. 
fifth  pair,  216.  267. 
first  pair,  263. 
fourth  pair,  213. 266. 
frontal,  212. 
genito-crural,  376. 
glutsBi  inAeriores,  37. 
glosso-pharyngeal,  197. 267. 
gluteal,  37. 387. 
gustatory,  220. 
hypo-glossal.  201.  26& 
iho-scrotal,  375. 
inferior  maxillary,  218. 
infra-trochlear,  213. 
inguino-cutaneous,  375. 
intercostal.  137. 
intercosto-numeral,  77. 
inter-oss«i8  anticus,  101. 
posticus,  lOa 
ischiaticus  major,  38. 4().  388. 

minor,  37. 388. 
lachrymal,  212. 
laryngeal  Inferior,  200. 

superior,  199. 
lingual,  201.  266. 
lumbales,  273. 
lumbo-sacral,  376. 
masseteric,  219. 
maxillaris  inferior,  218. 
superior,  217. 
median,  92. 101. 
molles,  20S. 
motor  oculi,  213.266. 
musculo-cutaneus,  arm,  91  ■ 

leg,  53. 375. 
musculOi^piral,  92.  lOS. 
mylo-hyoid,  220. 
nasal,  213. 
obturator,  26.  376 
occipitalis  minoi^  i70. 205. 
olfactory,  263. 
ophthalmic,  211. 
optic,  263. 
orbital,  217. 
palatine  posterior,  222. 420. 

anterior,  223. 420: 
palmaris  cutaneus,  102. 
patheticus,213.  266. 
perforans  Casserii,  91. 
peroneal,  44.53. 
pharyngeal,  199. 
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N£RTBS,  phrenic,  905. 

plantar  external,  64. 
internal,  ib. 
pneumo-gastric,  135. 198.997. 
popliteal,  44. 
portio  dura,  165. 

mollis,  264.  906. 
pterygoid,  219. 
pudic  internal,  38. 388.  409. 
radial,  103. 
recurrent,  900. 
respiratory  external,  91 . 
Isaphenus  externus,  hi.  54. 
mj^r,  25. 45. 
minor,  ib. 
second  pair,  263. 
sixth  pair,  214. 
spinal  accessory,  901  .'9OT. 
splanchnicus  m^or,  137.  4t9. 

minor,  ib.  ib. 
stylo-hyoid,  166. 
subscapular,  91 . 
superficialis  colli,  169. 905. 

cordis,  903. 496. 
superior  maxillary,  917. 
supra-orbital,  919. 
scapular,  91. 
trochlear,  919. 
sympatheticus  major,  909, 417. 
temporales  profundi,  919. 
temporo^facial,  167. 
malar,  917. 
third  pair,  913. 266. 
thoracic  short,  91 
long,  ib. 
tibialis  anticus,  49. 53. 

rsticus,  59. 
,216.267. 

trigeminus,  ib.  ib. 

trochlear,  213.  966. 

tympanic,  196. 

ulnar,  92.  102. 

vagus,  135.  198.  967. 

Vidian,  923.  4fi0. 
Nipple,  478. 
Nose,  975. 
Nymphc,  396. 

(Esophagus,  341. 
Omentum,  great,  339. 

IcMer,  338. 

splenic,  340. 
Omphalo-mcsenteric  vessels,  443. 
Optic  commissure,  263. 

thalami,  246. 
Orbiculare  os,  293. 
Orbit,  206. 

Ossicula  auditfts,  998. 
Ossification,  432. 
Ostium  abdorainale,  400. 

uterinum,  ib. 
Ovaries,  400. 
Ovula  Graafiana,  401. 
Ovula  of  Naboth,  399. 

Palpebrse,  291. 
Pancreas,  366. 
PapilUe.  306. 

calyci formes,  ib. 

circumvallatae,  ib. 


P^illc,  conicae,  SOf. 

filiformes,  ib. 

ftingiformes,  (5. 

oftbe  skin,  309. 
Parotid  gland,  164. 
Penis,  3^. 
Pericardium,  118. 
Perineum,  402. 
Peritoneum,  336. 
Perspiratory  ducts,  319. 
Pes  accessorius,  2^. 
anserinus,  165. 
hippocampi,  948. 
Peyer's  glands,  345. 
Pharynx,  294. 
Pores,  319. 
Pia  mater,  997. 
Pigmentum  nigrum,  284. 
Pineal  gland,  959. 
Pinna,  295. 
Pituitary  gland,  957. 
Pleura  costalis,  116. 

pulmonalis,  ib. 
Plexus,  aortic,  430. 

axillary,  90. 

cardiac,  137.  4S7. 

carotid,  903.  493. 

cervical  anterior,  904. 
posterior,  206. 

choroid,  946. 

coeliac,  429. 

coronary  anterior,  137.  498. 
posterior,  138.  498. 

hepatic,  355. 

hypogastric,  367.  430. 

lumbar,  375. 

mesenteric  inferior,  350. 
superior,  949. 

CBsophageal,  136. 

pharyngeal,  199. 

pulmonary  anterior,  136. 
posterior,  ib. 

reiwl,  499. 

sacral,  387. 

solar,  429. 

spermatic,  394^ 

splenic,  359. 

submaxillary,  169. 

vertebral,  496. 
Plica  semi-lunaris,  993. 
Plicae  longitudinal,  343. 
Pomum  Adami,  313. 
Pons  Tarini,  258. 
Varolii,  ib, 
Portio  dura,  165.  967. 

mollU,  964. 
Porus  opticus,  S9S9. 
Foupart's  ligament,  393. 
Prepuce,  389. 

Processus  h  cerdOello  ad  testes,  256. 
vermiformis  inferior,  955. 
superior,  ib. 
Promontory,  901. 
Prostate  gland,  383. 
Prostatic  part  of  the  urethra,  389. 
Pulmonary  artery,  130. 
plexuses,  136. 
sinuses.  195. 
veins,  131. 
Puncta  lachrymaUa,  88i 
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Pupil,  285;. 
FyloruB,  341. 
Pyramid,  aOl. 

Raph£  corporis  callosi,  94S. 

perinei,  413. 
Receptaculum  chyli,  134. 
Rectum,  S43b 
Respiratory  nerves,  266. 

tract,  259. 
Renal  capsules,  370. 
Rete  mucosum,  2.  310. 

testis,  392. 
Retina,  286. 
Rima  glottidis,  3T7. 
Ring,  external  abdominal,  323. 

femoral,  29. 

internal  abdominal,  330. 
Rugae,  343. 

Sacculus  larjmgis,  317. 
proprius,  304. 
Saphenous  opening,  13. 

vein,  internal.  12. 
external,  54. 
Seals  tympimi,  305. 
yestibuli,  ib. 
Schindylesis,  44& 
Schneiderian  membrane,  278. 
Sclerotic  coat,  281. 
Scrotum,  890. 
Sebaceous  follicles,  312. 
Semicircular  canals,  303. 
Semilunar  cartilages,  470. 
valves,  125. 127. 
Septum  auricularum,  122. 
lucidum,  249. 
pectiniforme,  389. 
scroti,  390. 
ventriculorum,  126. 
Sheath  of  the  rectus,  SS8. 
Sigmoid  valves,  125. 127. 
Sinus  aortic,  127. 
basilar,  235. 
cavernous,  234. 
circular,  235. 
fourth,  234. 
lateral,  afr. 

longitudinal  inferior,  234. 
superior,  233. 
occipital  anterior,  235. 
posterior,  234. 
petrosal  inferior,  235. 

superior,  ib. 
pocularis,  382. 
pulmonary,  125. 
rectus  or  straight,  234. 
transverse,  235. 
Skin,  308. 

Socia  parotidis,  165. 
Soft  palate,  226. 
Spermatic  canal,  330. 
cord,  394. 
Spheno-palatine  ganglion,  222. 420. 
Spinal  cord,  268. 
nerves,  272. 
veins,  273^ 
Spleen,  365. 

Spongy  part  of  the  urethra,  383. 
Stapes,  1^. 


Stenon's  duct,  165. 
Stomach,  341. 
Sub-arachnoidean  fluid,  236. 269. 

space,  269. 
Sublingual  gland,  479. 
Submaxillary  gland,  ib. 
Substantia  perforata,  257. 
Sulcus  longitudinalifl  hepatis,  S53. 

transversus,  ib. 
Supercilia,  291. 
Superficial  fascia,  3. 
Supra-renal  capsules,  370. 444. 
Suspensory  ligament  of  the  liver,  354. 

penis,  389. 
Sympathetic  nerve,  202.417. 
Synarthrosis,  446. 

Tenia  semicircularis,  246. 
Tapetum,  284. 
Tarini,  246. 
Tarsal  cartilages,  291. 
Tendo  Achillis,55. 
Tendon,  4. 

Tentorium  cerebelli,  232. 
Testicles,  390. 

descent,  445. 
Thalami  optici,  246.  261. 
Theca  vertebralis,  268. 
Thoracic  duct,  134. 
Thorax,  113. 
Thjrmus  gland,  439. 
Thyro-hyoid  membrane,  314. 
Thyroid  cartilage,  3ia 

gland,  3S0. 
Tongue,  306. 
Tonsils,  227. 
Torcular  Herophili,  234. 
Trachea,  131.  319. 
Tractus  motorius,  265. 

respiratorius,  259. 
Tragus,  29a 
Tricuspid  valves,  123. 
Trigone  vesicale,  ^1. 
Tuber  cinereum,  257. 
Tubercula  quadrigemina,  262. 
Tubereulum  Loweri,  122. 
Tubuli  seminiferi,  392. 

uriniferi,S7l. 
Tunica  albuginea  oculi,  281. 
testis,  39L 

erythroides,  391. 

nervea,  344. 

vaginalis,  391. 

vasculosa  testis,  392. 
Tympanum,  297. 
Tyson's  glands,  389. 

Urachus,  379.  444 
Ureters,  371. 379. 
Urethra,  female,  39(v 

male,  382. 
Uterus.  396. 

Utriculus  communis,  304 
Uvea,  285. 
Uvula  palati,  22& 
vesicae^  381. 

Vagina,  397. 
Valve,  arachnoid,  253. 
coronary,  122. 
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by  the  eitemal  carotid ;  the  submaxillary  by  the  facia] ;  and  the  sub- 
lingual by  the  sublingual  branch  of  the  lingual  artery. 

The  Nervet  of  the  parotid  gland  are  derived  from  the  auricular 
branch  of  the  inferior  maxillary  nerve ;  from  the  auricularis  magnus, 
and  from  the  nervi  moUes  of  the  external  carotid  artery.  The  sub- 
maxillary gland  is  supplied  by  the  branches  of  the  submaxillary  gang- 
lion, and  by  filaments  from  the  mylo-hyoidean  nerve;  and  the 
sublingual,  from  the  gustatory  nerve. 

Iliac  Artxrixs. 

The  abdominal  aorta  divides  upon  the  fourth  lumbar  vertebra,  into 
the  two  common  iliac  arteries. 

The  Common  iliac  arteries,  diverge  at  an  acute  angle,  and  divide 
opposite  the  sacro-iliac  symphisis  into  the  internal  iliac  and  external 
iliac.  Tbe  right  common  iliac  is  rather  longer  than  the  left,  and  forms 
a  more  obtuse  angle  with  the  termination  of  the  aorta.  Tlie  average 
length  of  the  common  iliac  arteries  is  about  two  inches  and  a  half. 

The  Relations  of  the  two  arteries  is  different. 

The  Right  common  iUac  is  in  relation,  in  fronts  with  the  peritoneum, 
and  is  crossed  near  its  bifurcation  by  the  ureter  and  spermatic  vessels 
and  nerves.  Behind,  it  crosses  the  left  common  iliac  vein,  and  rests 
upon  its  own  common  iliac  vein. 

The  Left  common  iliac  is  in  relation,  in  frofnJt,  with  the  peritoneum, 
and  is  crossed  by  the  inferior  mesenteric  artery,  and  near  its  bifurca- 
tion by  the  ureter  and  by  the  spermatic  vessels  and  nerves.  Behind^ 
it  rests  upon  the  left  common  iliac  vein. 

The  Internal  iliac  artery  is  described  at  page  386. 

The  External  i&ac  artery  passes  obliquely  along  the  brim  of  the 
pelvis,  from  opposite  the  sacro-iliac  symphisis  to  the  femoral  arch, 
where  it  becomes  the  femoral  artery. 

Relations.  —  It  is  covered  by  the  peritoneum,  and  is  in  relation  in 
front  with  the  termination  of  the  ileum  on  the  right  side,  and  with  the 
sigmoid  flexure  of  the  colon  on  the  left.  It  is  crossed  on  both  sides 
by  the  ureter ;  and  near  its  termination  by  the  genito-crural  nerve. 
Externally,  it  lies  along  the  inner  border  of  the  psoas  magnus,  being 
separated  from  it  by  the  iliac  fascia.  Posteriorly,  it  is  in  relation  with 
the  external  iliac  vein,  which  lies  to  its  inner  side  near  the  femoral  arch. 

Branches.  —  The  branches  of  the  external  iliac  artery  are,  the 

Epigastric, 
Circumflexa  ilii. 

The  Epigastric  artery  arises  from  the  external  iliac  near  to  Poupart^ 
ligament,  and  passing  forwards  between  the  peritoneum  and  transver- 
salis  fascia,  ascends  obliquely  to  the  border  of  the  sheath  of  the  rectus. 
It  enters  the  sheath  near  to  its  lower  third,  and  passing  upwards  behind 
the  rectus  muscle,  inosculates  near  the  ensiform  cartilage  with  the 
superior  epigastric  branches  of  the  internal  mammary  artery.  It  lies 
internally  to  the  internal  abdominal  ring,  and  is  crossed  near  to  its 
origin  by  the  vas  deferens  in  the  male,  and  by  the  round  ligament  in 
the  female. 
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The  CircwnfUxa  Uai  arises  from  the  outer  side  of  the  external  iliac, 
nearly  opposite  the  epig^tric  artery.  It  ascends  obliquely  along 
Poupart's  ligament,  and  curving  around  the  crest  of  the  ilium  inos- 
culates with  the  ilio-lumbar  artery.  It  is  situated  between  the 
peritoneum  and  iliac  fascia,  and  pierces  the  iliac  and  transversalis 
fasciae,  to  be  distributed  to  the  muscles  of  the  parietes  of  the 
abdomen. 

The  Coccygeus  muscle  is  a  tendino-muscular  layer  of  a  triangular 
form.  It  arises  from  the  spine  of  the  ischium,  and  is  inserted  into 
the  side  of  the  coccyx  and  lower  part  of  the  sacrum.  It  is  in  imme- 
diate contact  with  tiie  leaser  aacro-ischiatic  ligament. 


